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, ,QWURGXFWLRQ
,Q WKLV SDSHU ZH DGGUHVV WKH TXHVWLRQ RI ZK\ VWRFN PDUNHWV PD\ EH YXOQHUDEOH WR FUDVKHV
7R JHW VWDUWHG ZH QHHG WR DUWLFXODWH SUHFLVHO\ ZKDW ZH PHDQ E\ WKH ZRUG ?FUDVK 2XU
GHnQLWLRQ RI D FUDVK HQFRPSDVVHV WKUHH GLVWLQFW HOHPHQWV  $ FUDVK LV DQ XQXVXDOO\ ODUJH
PRYHPHQW LQ VWRFN SULFHV WKDW RFFXUV ZLWKRXW D FRUUHVSRQGLQJO\ ODUJH SXEOLF QHZV HYHQW 
PRUHRYHU WKLV ODUJH SULFH FKDQJH LV QHJDWLYH DQG  D FUDVK LV D ?FRQWDJLRXV PDUNHWZLGH
SKHQRPHQRQ^LH LW LQYROYHV QRW MXVW DQ DEUXSW GHFOLQH LQ WKH SULFH RI D VLQJOH VWRFN EXW
UDWKHU D KLJKO\ FRUUHODWHG GURS LQ WKH SULFHV RI DQ HQWLUH FODVV RI VWRFNV
(DFK RI WKHVH WKUHH HOHPHQWV RI RXU GHnQLWLRQ FDQ EH JURXQGHG LQ D VHW RI UREXVW HPSLULFDO
IDFWV )LUVW ZLWK UHVSHFW WR ODUJH SULFH PRYHPHQWV LQ WKH DEVHQFH RI SXEOLF QHZV &XWOHU
3RWHUED DQG 6XPPHUV  GRFXPHQW WKDW PDQ\ RI WKH ELJJHVW SRVWZDU PRYHPHQWV LQ
WKH 6	3  LQGH[^PRVW QRWDEO\ WKH VWRFNPDUNHW EUHDN RI 2FWREHU ^KDYH QRW EHHQ
DFFRPSDQLHG E\ DQ\ SDUWLFXODUO\ GUDPDWLF QHZV HYHQWV 6LPLODUO\ 5ROO   DQG
)UHQFK DQG 5ROO  GHPRQVWUDWH LQ YDULRXV ZD\V WKDW LW LV KDUG WR H[SODLQ DVVHWSULFH
PRYHPHQWV ZLWK WDQJLEOH SXEOLF LQIRUPDWLRQ
7KH VHFRQG HOHPHQW RI RXU GHnQLWLRQ LV PRWLYDWHG E\ D VWULNLQJ HPSLULFDO DV\PPHWU\^WKH
IDFW WKDW ELJ SULFH FKDQJHV DUH PRUH OLNHO\ WR EH GHFUHDVHV UDWKHU WKDQ LQFUHDVHV ,Q RWKHU
ZRUGV VWRFN PDUNHWV PHOW GRZQ EXW WKH\ GRQ
W PHOW XS 7KLV DV\PPHWU\ FDQ EH PHDVXUHG
LQ D FRXSOH RI ZD\V 2QH DSSURDFK LV WR ORRN GLUHFWO\ DW KLVWRULFDO VWRFN UHWXUQ GDWD LQ WKLV
YHLQ LW FDQ EH QRWHG WKDW RI WKH WHQ ELJJHVW RQHGD\ PRYHPHQWV LQ WKH 6	3  VLQFH 
QLQH ZHUH GHFOLQHV￿ 0RUH JHQHUDOO\ D ODUJH OLWHUDWXUH GRFXPHQWV WKDW VWRFN UHWXUQV H[KLELW
QHJDWLYH VNHZQHVV RU HTXLYDOHQWO\ ?DV\PPHWULF YRODWLOLW\_D WHQGHQF\ IRU YRODWLOLW\ WR JR
XS ZLWK QHJDWLYH UHWXUQV￿
$OWHUQDWLYHO\ VLQFH JDXJLQJ WKH SUREDELOLWLHV RI H[WUHPH PRYHV ZLWK KLVWRULFDO GDWD LV
LQHYLWDEO\ SODJXHG E\ ?SHVR SUREOHPV RQH FDQ ORRN WR RSWLRQV SULFHV IRU PRUH LQIRUPDWLRQ
RQ UHWXUQ GLVWULEXWLRQV &RQVLGHU IRU H[DPSOH WKH SULFLQJ RI WKUHHPRQWK 6	3  RSWLRQV
￿0RUHRYHU￿ WKH RQH LQFUHDVH^RI ￿￿￿￿ SHUFHQW RQ 2FWREHU ￿￿￿ ￿￿￿￿^ZDV ULJKW RQ WKH KHHOV RI WKH ￿￿￿￿￿
SHUFHQW GHFOLQH RQ 2FWREHU ￿￿￿ DQG DUJXDEO\ UHSUHVHQWHG D ZRUNLQJ￿RXW RI WKH PLFURVWUXFWXUDO GLVWRUWLRQV
FUHDWHG RQ WKDW FKDRWLF GD\ ￿MDPPHG SKRQH OLQHV￿ RYHUZKHOPHG PDUNHW￿PDNHUV￿ XQH[HFXWHG RUGHUV￿ HWF￿￿
UDWKHU WKDQ DQ LQGHSHQGHQW￿ DXWRQRPRXV SULFH FKDQJH￿
￿:RUN RQ VNHZQHVV DQG DV\PPHWULF YRODWLOLW\ LQFOXGHV 3LQG\FN ￿￿￿￿￿￿￿ )UHQFK￿ 6FKZHUW DQG 6WDPEDXJK
￿￿￿￿￿￿￿ &DPSEHOO DQG +HQWVFKHO ￿￿￿￿￿￿￿ 1HOVRQ ￿￿￿￿￿￿￿ (QJOH DQG 1J ￿￿￿￿￿￿￿ *ORVWHQ￿ -DJDQQDWKDQ DQG
5XQNOH ￿￿￿￿￿￿￿ %UDXQ￿ 1HOVRQ DQG 6XQLHU ￿￿￿￿￿￿￿ ’XmHH ￿￿￿￿￿D￿￿ %HNDHUW DQG :X ￿￿￿￿￿￿ DQG :X ￿￿￿￿￿￿￿
RQ -DQXDU\   ZKHQ WKH %ODFN6FKROHV  LPSOLHG YRODWLOLW\ ZDV L  SHUFHQW
IRU RXWRI WKH PRQH\ SXWV VWULNH   SHUFHQW RI FXUUHQW SULFH LL  SHUFHQW IRU DW
WKHPRQH\ RSWLRQV DQG LLL  SHUFHQW IRU RXWRI WKH PRQH\ FDOOV VWULNH   SHUFHQW RI
FXUUHQW SULFH 7KHVH SULFHV DUH REYLRXVO\ DW RGGV ZLWK WKH ORJQRUPDO GLVWULEXWLRQ DVVXPHG
LQ WKH %ODFN6FKROHV PRGHO DQG FDQ RQO\ EH UDWLRQDOL]HG ZLWK DQ LPSOLHG GLVWULEXWLRQ WKDW
LV VWURQJO\ QHJDWLYHO\ VNHZHG $V VKRZQ E\ %DWHV  %DNVKL &DR DQG &KHQ  DQG
'XPDV )OHPLQJ DQG :KDOH\  WKLV SURQRXQFHG SDWWHUQ RIWHQ WHUPHG D ?VPLUN LQ
LQGH[RSWLRQ LPSOLHG YRODWLOLWLHV KDV EHHQ WKH QRUP VLQFH WKH VWRFNPDUNHW FUDVK RI 2FWREHU
￿
7KH WKLUG DQG nQDO HOHPHQW RI RXU GHnQLWLRQ RI FUDVKHV LV WKDW WKH\ DUH PDUNHWZLGH
SKHQRPHQD 7KDW LV FUDVKHV LQYROYH D GHJUHH RI FURVVVWRFN FRQWDJLRQ 7KLV QRWLRQ RI
FRQWDJLRQ FRUUHVSRQGV WR WKH HPSLULFDO REVHUYDWLRQ WKDW WKH FRUUHODWLRQ RI LQGLYLGXDO VWRFN
UHWXUQV LQFUHDVHV VKDUSO\ LQ D IDOOLQJ PDUNHW VHH HJ 'XmHH E $JDLQ WKH UHVXOWV
IURP KLVWRULFDO GDWD DUH FRUURERUDWHG E\ RSWLRQV SULFHV )RU H[DPSOH .HOO\  ZULWHV
WKDW ?86 HTXLW\ LQGH[ RSWLRQV H[KLELW D VWHHS YRODWLOLW\ VPLUN ZKLOH VLQJOH VWRFN RSWLRQV
GR QRW KDYH DV VWHHS D VPLUN 2QH H[SODQDWLRQLV WKDW WKH PDUNHW DQWLFLSDWHV DQ LQFUHDVH
LQ FRUUHODWLRQ GXULQJ D PDUNHW FRUUHFWLRQ
,Q RXU HmRUW WR GHYHORS D WKHRU\ WKDW FDQ FRPH WR JULSV ZLWK DOO WKUHH RI WKHVH HPSLULFDO
UHJXODULWLHV ZH IRFXV RQ WKH FRQVHTXHQFHV RI GLmHUHQFHV RI RSLQLRQ DPRQJ LQYHVWRUV￿ :H
PRGHO GLmHUHQFHV RI RSLQLRQ YHU\ VLPSO\ E\ DVVXPLQJ WKDW WKHUH DUH WZR LQYHVWRUV $ DQG
% HDFK RI ZKRP JHWV D SULYDWH VLJQDO DERXW D VWRFN
V WHUPLQDO SD\Rm $V D PDWWHU RI
REMHFWLYH UHDOLW\ HDFK LQYHVWRU
V VLJQDO FRQWDLQV VRPH XVHIXO LQIRUPDWLRQ +RZHYHU $ RQO\
SD\V DWWHQWLRQ WR KLV RZQ VLJQDO HYHQ LI WKDW RI % LV UHYHDOHG WR KLP LQ SULFHV DQG YLFH
YHUVD 7KXV HYHQ ZLWKRXW DQ\ H[RJHQRXV QRLVH WUDGLQJ $ DQG % ZLOO W\SLFDOO\ KDYH GLmHUHQW
YDOXDWLRQV IRU WKH DVVHW
,Q DGGLWLRQ WR LQYHVWRUV $ DQG % RXU PRGHO DOVR LQFRUSRUDWHV D FODVV RI IXOO\ UDWLRQDO
￿7KHVH DQG RWKHU UHFHQW SDSHUV RQ RSWLRQV SULFLQJ nQG WKDW RQH FDQ EHWWHU nW WKH LQGH[￿RSWLRQV GDWD E\
PRGHOOLQJ YRODWLOLW\ DV D GLmXVLRQ SURFHVV WKDW LV QHJDWLYHO\ FRUUHODWHG ZLWK WKH SURFHVV IRU VWRFN UHWXUQV￿
+RZHYHU￿ WKH\ GR QRW DGGUHVV WKH TXHVWLRQ RI ZKDW HFRQRPLF PHFKDQLVP PLJKW EH UHVSRQVLEOH IRU WKH
QHJDWLYH FRUUHODWLRQ￿
￿+DUULV DQG 5DYLY ￿￿￿￿￿￿￿ .DQGHO DQG 3HDUVRQ ￿￿￿￿￿￿ DQG 2GHDQ ￿￿￿￿￿￿ DUH DPRQJ WKH UHFHQW SDSHUV
WKDW HPSKDVL]H WKH LPSRUWDQFH RI GLmHUHQFHV RI RSLQLRQ￿ +RZHYHU￿ WKH IRFXV LQ WKHVH SDSHUV LV SULPDULO\ RQ
XQGHUVWDQGLQJ WUDGLQJ YROXPH￿ QRW ODUJH SULFH PRYHPHQWV￿ 6HH DOVR +DUULVRQ DQG .UHSV ￿￿￿￿￿￿ DQG 9DULDQ
￿￿￿￿￿￿ IRU UHODWHG ZRUN￿
ULVNQHXWUDO DUELWUDJHXUV 7KHVH DUELWUDJHXUV UHFRJQL]H WKDW WKH EHVW HVWLPDWH RI WKH VWRFN
V
WUXH YDOXH LV REWDLQHG E\ DYHUDJLQJ WKH VLJQDOV RI $ DQG % +RZHYHU WKH DUELWUDJHXUV PD\
QRW DOZD\V JHW WR VHH ERWK RI WKHVH VLJQDOV 7KLV LV EHFDXVH ZH DVVXPH^DQG DOO RXU UHVXOWV
KLQJH FUXFLDOO\ RQ WKLV DVVXPSWLRQ^WKDW LQYHVWRUV $ DQG % IDFH VKRUWVDOHV FRQVWUDLQWV DQG
WKHUHIRUH FDQ RQO\ WDNH ORQJ SRVLWLRQV LQ WKH VWRFN
7R JHW D IHHO IRU WKH ORJLF EHKLQG RXU PRGHO LPDJLQH WKDW DW VRPH WLPH  LQYHVWRU %
JHWV D SHVVLPLVWLF VLJQDO VR WKDW KLV YDOXDWLRQ IRU WKH VWRFN DW WKLV WLPH OLHV ZHOO EHORZ $
V
%HFDXVH RI WKH VKRUWVDOHV FRQVWUDLQW LQYHVWRU % ZLOO VLPSO\ VLW RXW RI WKH PDUNHW DQG WKH
RQO\ WUDGH ZLOO EH EHWZHHQ LQYHVWRU $ DQG WKH DUELWUDJHXUV 7KH DUELWUDJHXUV DUH UDWLRQDO
HQRXJK WR GHGXFH WKDW %
V VLJQDO LV EHORZ $
V EXW WKH\ FDQQRW NQRZ H[DFWO\ E\ KRZ PXFK
7KXV WKH PDUNHW SULFH DW WLPH  LPSRXQGV $
V SULRU LQIRUPDWLRQ EXW GRHV QRW IXOO\ UHoHFW
%
V WLPH VLJQDO
1H[W VXSSRVH WKDW DW WLPH  LQYHVWRU $ JHWV D QHZ SRVLWLYH VLJQDO 6LQFH $ FRQWLQXHV
WR EH WKH PRUH RSWLPLVWLF RI WKH WZR KLV QHZ WLPH VLJQDO LV LQFRUSRUDWHG LQWR WKH SULFH
ZKLOH %
V SUHH[LVWLQJ WLPH VLJQDO UHPDLQV KLGGHQ
1RZ FRQWUDVW WKLV ZLWK WKH VLWXDWLRQ ZKHUH LQYHVWRU $ JHWV D EDG VLJQDO DW WLPH  +HUH
WKLQJV DUH PRUH FRPSOLFDWHG DQG LW LV SRVVLEOH WKDW VRPH RI %
V SUHYLRXVO\ KLGGHQ WLPH
 VLJQDO PD\ EH UHYHDOHG DW WLPH  ,QWXLWLYHO\ DV $ EDLOV RXW RI WKH PDUNHW DW WLPH 
DUELWUDJHXUV ZLOO OHDUQ VRPHWKLQJ E\ REVHUYLQJ LI DQG DW ZKDW SULFH % VWHSV LQ DQG VWDUWV
EHLQJ ZLOOLQJ WR EX\ )RU H[DPSOH LW PD\ EH WKDW % VWDUWV EX\LQJ DIWHU WKH SULFH GURSV E\
RQO\  SHUFHQW IURP LWV WLPH YDOXH ,Q WKLV FDVH WKH DUELWUDJHXUV OHDUQ WKDW %
V WLPH
VLJQDO ZDV QRW DOO WKDW EDG %XW LI % GRHVQ
W VWHS LQ HYHQ DIWHU WKH SULFH GURSV E\  SHUFHQW
WKHQ WKH DUELWUDJHXUV PXVW FRQFOXGH WKDW %
V WLPH VLJQDO ZDV PRUH QHJDWLYH WKDQ WKH\
KDG SUHYLRXVO\ WKRXJKW ,Q RWKHU ZRUGV WKH IDLOXUH RI % WR RmHU ?EX\LQJ VXSSRUW LQ WKH
IDFH RI $
V VHOOLQJ LV DGGLWLRQDO EDG QHZV IRU WKH DUELWUDJHXUV DERYH DQG EH\RQG WKH GLUHFW
EDG QHZV WKDW LV LQKHUHQW LQ $
V GHVLUH WR VHOO
,W LV HDV\ WR VHH IURP WKLV GLVFXVVLRQ KRZ WKH PRGHO FDSWXUHV WKH nUVW WZR HOHPHQWV LQ
RXU GHnQLWLRQ RI D FUDVK )LUVW QRWH WKDW WKH SULFH PRYHPHQW DW WLPH  PD\ EH WRWDOO\ RXW
RI SURSRUWLRQ WR WKH QHZV DUULYDO LH WKH VLJQDO WR $ WKDW RFFXUV DW WKLV WLPH VLQFH LW PD\
DOVR UHoHFW WKH LPSDFW RI %
V SUHYLRXVO\ KLGGHQ VLJQDO ,Q WKLV VHQVH ZH DUH TXLWH FORVH LQ
VSLULW WR 5RPHU  ZKR PDNHV WKH YHU\ LQVLJKWIXO SRLQW WKDW WKH WUDGLQJ SURFHVV FDQ
FDXVH WKH HQGRJHQRXV UHYHODWLRQ RI SHQWXS SULYDWH LQIRUPDWLRQ DQG FDQ WKHUHIRUH OHDG WR
ODUJH SULFH FKDQJHV EDVHG RQ RQO\ VPDOO REVHUYDEOH FRQWHPSRUDQHRXV QHZV HYHQWV
6HFRQG^DQG KHUH ZH GLmHU VKDUSO\ IURP 5RPHU ZKRVH PRGHO LV LQKHUHQWO\ V\PPHWULF^
WKHUH LV D IXQGDPHQWDO DV\PPHWU\ DW ZRUN LQ RXU IUDPHZRUN :KHQ $ JHWV D JRRG VLJQDO
DW WLPH  LW LV UHYHDOHG LQ WKH SULFH EXW QRWKLQJ HOVH LV +RZHYHU ZKHQ $ JHWV D EDG VLJQDO
DW WLPH  QRW RQO\ LV WKLV VLJQDO UHYHDOHG EXW %
V SULRU KLGGHQ LQIRUPDWLRQ PD\ FRPH RXW
DV ZHOO 7KXV PRUH WRWDO LQIRUPDWLRQ FRPHV RXW ZKHQ WKH PDUNHW LV IDOOLQJ LH ZKHQ $
KDV D EDG VLJQDO ZKLFK LV DQRWKHU ZD\ RI VD\LQJ WKDW WKH ELJJHVW REVHUYHG SULFH PRYHPHQWV
ZLOO EH GHFOLQHV
7KH RQH IHDWXUH RI RXU PRGHO WKDW LV QRW UHDGLO\ DSSDUHQW IURP WKH EULHI GLVFXVVLRQ DERYH
LV WKH RQH KDYLQJ WR GR ZLWK FRQWDJLRQ RU LQFUHDVHG FRUUHODWLRQ DPRQJ VWRFNV LQ D GRZQWXUQ
7R JHW DW WKLV ZH KDYH WR DXJPHQW WKH VWRU\ VR WKDW WKHUH DUH PXOWLSOH VWRFNV 7KLV RSHQV
WKH SRVVLELOLW\ WKDW D VHOORm LQ RQH VWRFN L FDXVHV WKH UHOHDVH RI SHQWXS LQIRUPDWLRQ WKDW LV
QRW RQO\ UHOHYDQW IRU SULFLQJ WKDW VWRFN L EXW DOVR IRU SULFLQJ DQRWKHU VWRFN M &RQVHTXHQWO\
EDG QHZV WHQGV WR KHLJKWHQ WKH FRUUHODWLRQ DPRQJ VWRFNV $QG LQWHUHVWLQJO\ WKH SULFH RI
VWRFN M PD\ QRZ PRYH VLJQLnFDQWO\ DW D WLPH ZKHQ WKHUH LV DEVROXWHO\ QR FRQWHPSRUDQHRXV
QHZV DERXW LWV RZQ IXQGDPHQWDOV
,Q DGGLWLRQ WR nWWLQJ WKHVH H[LVWLQJ VW\OL]HG IDFWV WKH WKHRU\ PDNHV IXUWKHU GLVWLQFWLYH
SUHGLFWLRQV ZKLFK KDYH QRW \HW EHHQ WHVWHG 7KHVH SUHGLFWLRQV KDYH WR GR ZLWK WKH FRQGL
WLRQDO QDWXUH RI UHWXUQ DV\PPHWULHV^LH WKH FLUFXPVWDQFHV XQGHU ZKLFK QHJDWLYH VNHZQHVV
LQ UHWXUQV ZLOO WKH VWURQJHVW :KHQ WKH GLmHUHQFHV RI RSLQLRQ WKDW VHW WKH VWDJH IRU QHJD
WLYH DV\PPHWULHV DUH PRVW SURQRXQFHG WKHUH WHQGV WR EH DEQRUPDOO\ KLJK WUDGLQJ YROXPH
7KHUHIRUH HOHYDWHG WUDGLQJ YROXPH VKRXOG IRUHFDVW LQFUHDVHG QHJDWLYH VNHZQHVV ERWK LQ WKH
WLPH VHULHV DQG LQ WKH FURVVVHFWLRQ
2XU WKHRU\ RI FUDVKHV FDQ EH WKRXJKW RI DV ?EHKDYLRUDO LQ WKDW LW UHOLHV RQ OHVVWKDQIXOO\
UDWLRQDO EHKDYLRU RQ WKH SDUW RI LQYHVWRUV $ DQG % ,QGHHG WKH GLmHUHQFHV RI RSLQLRQ WKDW ZH
PRGHO FDQ EH LQWHUSUHWHG DV D IRUP RI RYHUFRQnGHQFH ZKHUHE\ HDFK LQYHVWRU LQFRUUHFWO\
WKLQNV KLV RZQ SULYDWH VLJQDO LV PRUH SUHFLVH WKDQ WKH RWKHU
V 2U DOWHUQDWLYHO\ DV LQ
+RQJ DQG 6WHLQ  WKH GLmHUHQFHV RI RSLQLRQ FDQ EH WKRXJKW RI DV UHoHFWLQJ D W\SH RI
ERXQGHG UDWLRQDOLW\ LQ ZKLFK LQYHVWRUV DUH VLPSO\ XQDEOH WR PDNH LQIHUHQFHV IURP SULFHV 2I
FRXUVH WKH XVXDO FULWLTXH WKDW LV DSSOLHG WR WKHVH VRUWV RI PRGHOV LV ?ZKDW KDSSHQV ZKHQ
RQH DOORZV IRU UDWLRQDO DUELWUDJH" $QG LQ IDFW LQ PRVW PRGHOV LQ WKH EHKDYLRUDO JHQUH
VXpFLHQWO\ ULVNWROHUDQW UDWLRQDO DUELWUDJH WHQGV WR EOXQW RU HYHQ HOLPLQDWH WKH LPSDFW RI
WKH OHVVUDWLRQDO DJHQWV
,Q FRQWUDVW RXU UHVXOWV JR WKURXJK HYHQ ZLWK UDWLRQDO ULVNQHXWUDO DUELWUDJHXUV ZKR FDQ
WDNH LQnQLWHO\ ORQJ RU VKRUW SRVLWLRQV 7KLV LV EHFDXVH WKH LQWHUSOD\ EHWZHHQ WKH DUELWUDJHXUV
DQG WKH OHVVUDWLRQDO LQYHVWRUV LV GLmHUHQW WKDQ LQ VD\ WKH QRLVHWUDGHU IUDPHZRUN RI 'H
/RQJ HW DO  ,Q WKHLU VHWWLQJ WKH OHVVUDWLRQDO WUDGHUV KDYH QR LQIRUPDWLRQ DERXW
IXQGDPHQWDOV DQG VR WKH MRE RI WKH DUELWUDJHXUV LV MXVW WR DEVRUE WKH DGGLWLRQDO ULVN WKDW
WKHVH QRLVH WUDGHUV FUHDWH ,Q RXU PRGHO WKH MRE RI WKH DUELWUDJHXUV LV PRUH FRPSOLFDWHG
EHFDXVH ZKLOH LQYHVWRUV $ DQG % DUH QRW IXOO\ UDWLRQDO WKH\ GR KDYH DFFHVV WR OHJLWLPDWH
SULYDWH LQIRUPDWLRQ WKDW WKH DUELWUDJHXUV QHHG 7KXV LQnQLWH ULVN WROHUDQFH RQ WKH SDUW
RI WKH UDWLRQDO DUELWUDJHXUV LV QRW VXpFLHQW WR PDNH WKH PRGHO HTXLYDOHQW WR RQH LQ ZKLFK
HYHU\ERG\ EHKDYHV IXOO\ UDWLRQDOO\￿
2I FRXUVH E\ PDNLQJ RXU DUELWUDJHXUV ULVNQHXWUDO ZH ORVH WKH DELOLW\ WR VD\ DQ\WKLQJ
DERXW H[SHFWHG UHWXUQV^DOO H[SHFWHG UHWXUQV LQ RXU PRGHO DUH ]HUR DQG RXU LPSOLFDWLRQV
DUH RQO\ IRU WKH KLJKHURUGHU PRPHQWV RI WKH UHWXUQ GLVWULEXWLRQ 6R XQOLNH PXFK RI WKH
EHKDYLRUDO nQDQFH OLWHUDWXUH ZH GR QRW DWWHPSW WR VSHDN WR WKH ODUJH ERG\ RI HPSLULFDO
HYLGHQFH RQ UHWXUQ SUHGLFWDELOLW\ %XW LW LV LQWHUHVWLQJ WR QRWH WKDW ZKLOH EHKDYLRUDO PRGHOV
KDYH EHHQ XVHG H[WHQVLYHO\ WR DGGUHVV WKH IDFWV RQ SUHGLFWDELOLW\ DV ZHOO DV WR H[SODLQ WUDGLQJ
YROXPH WKHUH KDV EHHQ YHU\ OLWWOH VHULRXV HmRUW RI ZKLFK ZH DUH DZDUH WR H[SODLQ PDUNHW
FUDVKHV EDVHG RQ EHKDYLRUDO FRQVLGHUDWLRQV ,URQLFDOO\ DOO WKH EHVW H[LVWLQJ PRGHOV RI ODUJH
SULFH PRYHPHQWV DUH OLNH 5RPHU  UDWLRQDO PRGHOV￿ ,W LV QRW PXFK RI DQ H[DJJHUDWLRQ
WR VD\ WKDW D VWDWHRIWKH DUW EHKDYLRUDO H[SODQDWLRQ RI D PDUNHW FUDVK LV VRPHWKLQJ DORQJ
WKH OLQHV RI ?WKHUH ZDV DQ DEUXSW FKDQJH LQ LQYHVWRU VHQWLPHQW
7KH UHPDLQGHU RI WKH SDSHU LV RUJDQL]HG DV IROORZV ,Q 6HFWLRQ ,, ZH OD\ RXW WKH DVVXPS
WLRQV RI RXU PRGHO )RU VLPSOLFLW\ ZH FRQVLGHU WKH FDVH ZKHUH WKHUH LV D VLQJOH WUDGHG DVVHW
ZKLFK FDQ EH LQWHUSUHWHG HLWKHU DV DQ LQGLYLGXDO VWRFN RU DV WKH PDUNHW SRUWIROLR ,Q 6HFWLRQ
,,, ZH VROYH WKH PRGHO DQG oHVK RXW LWV LPSOLFDWLRQV IRU WKH GLVWULEXWLRQ RI UHWXUQV DW GLmHU
HQW KRUL]RQV ,Q 6HFWLRQ ,9 ZH EULHo\ H[DPLQH D FRXSOH RI PXOWLSOHDVVHW H[WHQVLRQV ZKLFK
￿7KH LGHD WKDW DUELWUDJHXUV LQWHUDFW ZLWK D FODVV RI LQYHVWRUV ZKR KDYH YDOXDEOH LQIRUPDWLRQ EXW ZKR
RYHUZHLJKW WKLV LQIRUPDWLRQ LV DOVR FHQWUDO WR +RQJ DQG 6WHLQ ￿￿￿￿￿￿￿
￿:H GLVFXVV WKLV ?UDWLRQDO￿FUDVK￿ OLWHUDWXUH LQ GHWDLO EHORZ￿
DOORZ XV WR DGGUHVV LVVXHV VXFK DV WKH SRWHQWLDO IRU LQFUHDVHG FURVVVWRFN FRUUHODWLRQV LQ D
IDOOLQJ PDUNHW ,Q 6HFWLRQ 9 ZH GLVFXVV WKH OLQN EHWZHHQ RXU ZRUN DQG SUHYLRXV UHVHDUFK RQ
ODUJH SULFH PRYHPHQWV DQGRU UHWXUQ DV\PPHWULHV ,Q 6HFWLRQ 9, ZH FRQFOXGH E\ GLVFXVVLQJ
KRZ WKH WKHRU\
V PRVW GLVWLQFWLYH RXWRIVDPSOH HPSLULFDO LPSOLFDWLRQV^WKRVH KDYLQJ WR GR
ZLWK WUDGLQJ YROXPH DQG FRQGLWLRQDO VNHZQHVV^PLJKW EH WHVWHG
,, 7KH 0RGHO
$ 7LPLQJ DQG LQIRUPDWLRQ VWUXFWXUH
2XU PRGHO KDV IRXU GDWHV ZKLFK ZH ODEHO WLPHV    DQG  ,QLWLDOO\ ZH FRQVLGHU WKH
FDVH ZKHUH WKHUH LV RQH ?VWRFN WKDW ZLOO SD\ D WHUPLQDO GLYLGHQG RI ' DW WLPH  LW VKRXOG
EH VWUHVVHG WKDW WKLV ?VWRFN FDQ HTXDOO\ ZHOO EH WKRXJKW RI DV WKH PDUNHW SRUWIROLR 7KHUH
DUH WKUHH SRWHQWLDO WUDGHUV LQ WKH VWRFN LQYHVWRUV $ DQG % DQG D JURXS RI FRPSHWLWLYH
ULVNQHXWUDO UDWLRQDO DUELWUDJHXUV ,QYHVWRUV $ DQG % DUH VXEMHFW WR VKRUWVDOHV FRQVWUDLQWV
EXW WKH DUELWUDJHXUV DUH QRW￿ 2QH FDQ LQWHUSUHW WKH VKRUWVDOHV FRQVWUDLQWV OLWHUDOO\ EXW
WKH\ PLJKW DOVR EH WKRXJKW RI DV UHoHFWLQJ LQVWLWXWLRQDO UHVWULFWLRQV^HJ $ DQG % PLJKW
EH PXWXDO IXQG PDQDJHUV ZKR E\ YLUWXH RI WKHLU FKDUWHUV RU UHJXODWLRQ DUH GHWHUUHG IURP
WDNLQJ VKRUW SRVLWLRQV￿
,QYHVWRUV $ DQG % WDNH WXUQV JHWWLQJ LQIRUPDWLYH VLJQDOV DERXW WKH WHUPLQDO GLYLGHQG
,Q SDUWLFXODU DW WLPH  LQYHVWRU % REVHUYHV 6% DQG QH[W DW WLPH  LQYHVWRU $ REVHUYHV
6$ )URP DQ REMHFWLYH UDWLRQDO SHUVSHFWLYH WKDW RI WKH DUELWUDJHXUV HDFK RI WKHVH VLJQDOV
LV HTXDOO\ LQIRUPDWLYH DV WKH WHUPLQDO GLYLGHQG LV JLYHQ E\
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 q 
ZKHUH q LV D QRUPDOO\ GLVWULEXWHG VKRFN ZLWK PHDQ ]HUR DQG YDULDQFH QRUPDOL]HG WR RQH
￿,PSRUWDQWO\￿ WKH PRGHO GRHV QRW UHVW RQ WKH DVVXPSWLRQ WKDW DOO RU HYHQ PRVW SOD\HUV DUH VXEMHFW WR
WKH VKRUW￿VDOHV FRQVWUDLQWV￿ ,QGHHG￿ WKH XQFRQVWUDLQHG ULVN￿QHXWUDO DUELWUDJHXUV FDQ EH VHHQ DV UHSUHVHQWLQJ
WKH YDVW PDMRULW\ RI EX\LQJ SRZHU LQ WKH PDUNHW￿ $OO WKDW ZH UHDOO\ UHTXLUH LV WKDW VRPH LQYHVWRUV ZKR KDYH
VLJQLnFDQW LQIRUPDWLRQ EH FRQVWUDLQHG￿
￿$ UHOHYDQW IDFW LQ WKLV UHJDUG FRPHV IURP .RVNL DQG 3RQWLm ￿￿￿￿￿￿￿ ,Q D VWXG\ RI ￿￿￿ HTXLW\ PXWXDO
IXQGV￿ WKH\ nQG WKDW RYHU ￿￿ SHUFHQW RI WKH IXQGV PDNH QR XVH ZKDWVRHYHU RI GHULYDWLYHV ￿HLWKHU IXWXUHV RU
RSWLRQV￿￿ *LYHQ WKDW GHULYDWLYHV DUH LQ PDQ\ FDVHV OLNHO\ WR EH WKH PRVW HpFLHQW PHDQV IRU LPSOHPHQWLQJ D
VKRUW SRVLWLRQ￿ LW ZRXOG QRW DSSHDU WKDW RXU DSSURDFK LV IRXQGHG RQ DQ HPSLULFDOO\ XQUHDOLVWLF SUHPLVH￿
$V GLVFXVVHG LQ WKH ,QWURGXFWLRQ LQYHVWRUV $ DQG % HDFK LQFRUUHFWO\ EHOLHYH WKDW RQO\
WKHLU RZQ VLJQDOV DUH LQIRUPDWLYH 7KLV EHKDYLRUDO ELDV ZKLFK FDQ EH WKRXJKW RI DV D IRUP
RI RYHUFRQnGHQFH LQGXFHV D GLmHUHQFH RI RSLQLRQ DPRQJ WKH YDULRXV DJHQWV LQ WKH PRGHO
DV WR WKH YDOXH RI WKH VWRFN 6R IRU H[DPSOH ZKHQ LQYHVWRU $ REVHUYHV 6$ DW WLPH  KH
EHOLHYHV WKDW WKH WHUPLQDO GLYLGHQG KDV DQ H[SHFWHG YDOXH RI 6$ LUUHVSHFWLYH RI DQ\WKLQJ KH
PLJKW EH DEOH WR LQIHU DERXW 6% $VVXPLQJ IRU VLPSOLFLW\ WKDW LQYHVWRU $ KDV &$5$ XWLOLW\
ZLWK D ULVN DYHUVLRQ FRHpFLHQW RI RQH LI KH LV RmHUHG WKH VWRFN DW WLPH  DW D SULFH RI S￿
KLV GHPDQG ZLOO LQ OLJKW RI WKH VKRUWVDOHV FRQVWUDLQW EH JLYHQ E\
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 @ 
+HUH ZH DUH XVLQJ WKH ORZHU FDVH QRWDWLRQ S￿ WR LQGLFDWH WKDW ZH DUH WDONLQJ DERXW D ?WULDO
SULFH WKDW PD\ EH Rm WKH HTXLOLEULXP SDWK￿ :H ZLOO UHVHUYH WKH XSSHU FDVH QRWDWLRQ 3￿ DQG
3￿ WR UHIHU WR WKH HTXLOLEULXP SULFHV WKDW DUH UHDOL]HG DW WLPH  DQG WLPH  UHVSHFWLYHO\ WKH
VLJQLnFDQFH RI WKLV GLVWLQFWLRQ ZLOO EHFRPH DSSDUHQW VKRUWO\ 6LPLODUO\ LQYHVWRU %
V GHPDQG
IRU WKH VWRFN DW WLPH W W   LI KH LV RmHUHG WKH VWRFN DW D SULFH RI SW ZLOO EH￿￿
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SW P D [ > 6% b SW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
3ULRU WR EHLQJ UHDOL]HG DW WLPH  6% LV XQLIRUPO\ GLVWULEXWHG RQ WKH LQWHUYDO > 9 @
7KXV WKH UDWLRQDO H[SHFWDWLRQ RI 6% DV RI WLPH  LV (￿>6%@ 9  3ULRU WR EHLQJ UHDOL]HG
DW WLPH  6$ LV XQLIRUPO\ GLVWULEXWHG RQ >+ 9  +@ VR WKDW (￿>6$@ ( ￿>6$@ 9  +
1RWH WKDW 9 FDQ EH LQWHUSUHWHG DV D PHDVXUH RI WKH YDULDQFH RI WKH QHZV WKDW LV UHFHLYHG
E\ WKH LQYHVWRUV ZKLOH + FDQ EH WKRXJKW RI DV DQ H[ DQWH PHDVXUH RI WKH KHWHURJHQHLW\ RI
WKHLU RSLQLRQV ,Q ZKDW IROORZV ZH DVVXPH WKDW   +  9  +RZHYHU WKH ERXQGV WKDW
ZH SODFH RQ + DUH QRW FRQVHTXHQWLDO IRU RXU UHVXOWV :H FRXOG DOVR FRQVLGHU FDVHV ZKHUH
ZH DOORZ + WR H[FHHG 9  EXW WKLV ZRXOG DGG OLWWOH WR WKH DQDO\VLV $OWHUQDWLYHO\ ZH FRXOG
EH PRUH V\PPHWULF DOORZLQJ IRU ERWK SRVLWLYH DQG QHJDWLYH YDOXHV RI +^ZLWK WKH QHJDWLYH
YDOXHV FRUUHVSRQGLQJ WR LQYHVWRU % EHLQJ H[ DQWH PRUH EXOOLVK WKDQ LQYHVWRU $ %XW QRWKLQJ
LQWHUHVWLQJ KDSSHQV ZKHQ + LV QHJDWLYH￿￿
￿:H DUH WUHDWLQJ $ DQG % DV SULFH￿WDNHUV￿ 6R LW PD\ EH PRUH DFFXUDWH WR WKLQN RI HDFK RI WKHP DV
FRUUHVSRQGLQJ WR D JURXS RI FRPSHWLWLYH LQYHVWRUV ZKR DOO JHW WKH VDPH VLJQDO￿
￿￿)RU VLPSOLFLW\￿ ZH DUH DVVXPLQJ WKDW LQYHVWRU %￿V GHPDQG IRU WKH VWRFN DW WLPH ￿ GHSHQGV RQO\ RQ
KLV H[SHFWDWLRQ RI WKH WHUPLQDO GLYLGHQG￿ DQG QRW RQ WKH SULFH WKDW KH H[SHFWV WR SUHYDLO DW WLPH ￿￿ 7KLV
DVVXPSWLRQ LV QRW DW DOO FULWLFDO IRU RXU UHVXOWV￿
￿￿,QWXLWLYHO\￿ ZKDW PDNHV RXU HQGRJHQRXV￿LQIRUPDWLRQ￿UHYHODWLRQ PHFKDQLVP ZRUN LV WKDW DIWHU WKH EHDULVK
% 7KH SULFHVHWWLQJ PHFKDQLVP
:H QRZ WXUQ WR WKH GHWHUPLQDWLRQ RI SULFHV DW WKH YDULRXV GDWHV 1RWH WKDW EHFDXVH RI WKH
ULVNQHXWUDOLW\ RI WKH DUELWUDJHXUV ZH FDQ ZLWKRXW ORVV RI JHQHUDOLW\ VHW WKH VXSSO\ RI WKH
VWRFN WR ]HUR ,W LV DOVR HDV\ WR VHH WKDW WKH SULFH DW WLPH  LV JLYHQ E\
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7KLV LV MXVW WKH DUELWUDJHXUV
 H[DQWH H[SHFWDWLRQ RI WKH WHUPLQDO GLYLGHQG EHIRUH HLWKHU $
RU % KDYH UHFHLYHG WKHLU VLJQDOV %XW RQFH WKHVH VLJQDOV EHJLQ WR EH UHDOL]HG DW WLPHV  DQG
 WKH LVVXH RI SULFHVHWWLQJ EHFRPHV D ELW PRUH FRPSOLFDWHG DQG ZH KDYH WR EH FOHDU DERXW
WKH PHFKDQLVP WKDW LV XVHG
:H DVVXPH WKH IROORZLQJ VHWXS DW WLPHV  DQG  ,QYHVWRUV $ DQG % DORQJ ZLWK
WKH DUELWUDJHXUV DUH DOO WRJHWKHU LQ D URRP ZLWK DQ DXFWLRQHHU $Q\ WLPH WKH DXFWLRQHHU
DQQRXQFHV D WULDO SULFH SW WKH SDUWLFLSDQWV UHVSRQG E\ FDOOLQJ RXW WKHLU GHPDQGV %HFDXVH
RI WKH VKRUWVDOHV FRQVWUDLQWV LQYHVWRUV $ DQG % RQO\ FDOO RXW VRPHWKLQJ LI WKHLU GHPDQGV
DUH SRVLWLYH RWKHUZLVH WKH\ DUH VLOHQW 7KH DUELWUDJHXUV ZKR IDFH QR VKRUWVDOHV FRQVWUDLQW
DUH IUHH WR FDOO RXW HLWKHU SRVLWLYH RU QHJDWLYH GHPDQGV ,PSRUWDQWO\ WKH DUELWUDJHXUV DUH
DEOH WR REVHUYH DQ\ GHPDQGV FDOOHG RXW E\ LQYHVWRUV $ DQG %
7KH DXFWLRQHHU IROORZV D VLPSOH PHFKDQLFDO UXOH ZKLFK FRXOG EH FDUULHG RXW E\ D FRP
SXWHU +H VWDUWV E\ DQQRXQFLQJ D ?KLJK WULDO SULFH VD\ 9  + ZKLFK LV NQRZQ WR EH
KLJKHU WKDQ DQ\ERG\
V KLJKHVW SRVVLEOH YDOXDWLRQ $W WKLV KLJK SULFH WKH QHW H[FHVV GHPDQG
IRU WKH VWRFN LV FHUWDLQ WR EH QHJDWLYH 7KH DXFWLRQHHU WKHQ JUDGXDOO\ EHJLQV WR DGMXVW WKH
SULFH +LV DGMXVWPHQW UXOH LV WKDW DV ORQJ DV WKH H[FHVV GHPDQG UHPDLQV QHJDWLYH KH ORZHUV
WKH SULFH &RQYHUVHO\ LI KH HYHU UHDFKHV D SRLQW ZKHUH WKH H[FHVV GHPDQG LV SRVLWLYH KH
UDLVHV WKH SULFH 7KLV SURFHVV FRQWLQXHV XQWLO WKH PDUNHW FOHDUV^WKDW LV XQWLO WKH DXFWLRQHHU
nQGV D SULFH VXFK WKDW WKH H[FHVV GHPDQG IRU WKH VWRFN LV ]HUR
$V ZLOO EHFRPH FOHDU EHORZ WKLV DXFWLRQ PHFKDQLVP SURYLGHV XV ZLWK D VLPSOH ZD\ WR
GHWHUPLQH D XQLTXH HTXLOLEULXP SULFH DW HDFK GDWH 0RUHRYHU WKH HTXLOEULXP ZLOO KDYH WKH
LQYHVWRU JHWV KLV VLJQDO￿ WKHUH LV DQRWKHU URXQG RI WUDGH ZKHUH PRUH VLJQDOV DUH UHFHLYHG￿ *LYHQ WKDW WKH
PRGHO RQO\ KDV WZR WUDGLQJ SHULRGV￿ LW LV LPSRUWDQW WR KDYH DW OHDVW VRPH VLWXDWLRQV ZKHUH WKH H[ DQWH
PRUH EHDULVK LQYHVWRU JHWV KLV VLJQDO DW WLPH ￿￿ 7KLV LV ZKDW ZH DFFRPSOLVK E\ KDYLQJ + EH SRVLWLYH￿ ,Q
D PRGHO ZLWK PDQ\ SHULRGV￿ LW ZRXOG DOPRVW DOZD\V EH WKH FDVH WKDW UHODWLYHO\ EHDULVK LQYHVWRUV JHW VRPH
LQIRUPDWLRQ EHIRUH WKH ODVW URXQG RI WUDGH￿
LQWXLWLYH SURSHUW\ WKDW ZKLFKHYHU LQYHVWRU $ RU % KDV WKH PRUH SRVLWLYH VLJQDO DW D JLYHQ
GDWH ZLOO EH ORQJ WKH VWRFN DQG KLV VLJQDO ZLOO EH IXOO\ UHYHDOHG ,Q FRQWUDVW WKH LQYHVWRU
ZLWK WKH OHVV SRVLWLYH VLJQDO ZLOO QRW RZQ DQ\ VKDUHV LQ HTXLOLEULXP DQG KLV VLJQDO PD\ RU
PD\ QRW EH UHYHDOHG LQ WKH FRXUVH RI WKH DXFWLRQ $OWKRXJK LW LV REYLRXVO\ VRPHWKLQJ RI
D PRGHOOLQJ FRQWULYDQFH ZH GR QRW WKLQN WKDW RXU DXFWLRQ VFKHPH LV WRR XQUHDOLVWLF ,Q
IDFW LW UHVHPEOHV TXLWH FORVHO\ WKH RSHQLQJ SURFHGXUHV XVHG LQ VHYHUDO PDMRU VWRFN PDUNHWV
LQFOXGLQJ WKH 3DULV %RXUVH WKH 7RURQWR ([FKDQJH DQG WKH 1<6(￿￿
& 7KH UDWLRQDOH[SHFWDWLRQV EHQFKPDUN
%HIRUH VROYLQJ WKH PRGHO ZLWK GLmHUHQFHV RI RSLQLRQ ZH GLJUHVV EULHo\ DQG FRQVLGHU WKH
EHQFKPDUN FDVH ZKHUH DOO WKH SOD\HUV LQ WKH PRGHO DUH IXOO\ UDWLRQDO ,Q WKLV EHQFKPDUN
FDVH LQYHVWRUV $ DQG % OLNH WKH DUELWUDJHXUV UHFRJQL]H WKDW WKH EHVW HVWLPDWH RI WKH
WHUPLQDO GLYLGHQG FRQGLWLRQDO RQ NQRZLQJ 6$ DQG 6% LV JLYHQ E\ 6$6%  UDWKHU WKDQ
MXVW E\ WKHLU RZQ SULYDWH VLJQDOV 7KLV UHVXOWV LQ WKH IROORZLQJ RXWFRPH
3URSRVLWLRQ  :KHQ LQYHVWRUV $ DQG % DUH IXOO\ UDWLRQDO WKH VKRUWVDOHV FRQVWUDLQW GRHV
QRW ELQG 3ULFHV IXOO\ UHoHFW DOO LQIRUPDWLRQ DV VRRQ DV LW EHFRPHV DYDLODEOH WR LQYHVWRUV
3￿   9  +  6%  D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&RQVHTXHQWO\ UHWXUQV DUH V\PPHWULFDOO\ GLVWULEXWHG DW WLPH  DQG WLPH  5HWXUQV DUH DOVR
KRPRVNHGDVWLF^LH WKH\ KDYH WKH VDPH YDULDQFH DW WLPH  DV DW WLPH 
7R VHH WKH ORJLF RI WKH SURRI FRQVLGHU WLPH  DQG VXSSRVH WKDW LQYHVWRU %
V LQIRUPDWLRQ
KDV QRW \HW FRPH RXW GXULQJ WKH DXFWLRQ SURFHVV 7KLV LPSOLHV WKDW LQYHVWRU %
V HVWLPDWH RI
WKH WHUPLQDO GLYLGHQG LV ORZHU WKDQ DQ\ WULDO SULFH S￿ WKDW KDV EHHQ DQQRXQFHG $W WKH VDPH
WLPH DQ\ PDUNHWFOHDULQJ SULFH 3￿ PXVW HTXDO WKH ULVNQHXWUDO DUELWUDJHXUV
 HVWLPDWH RI WKH
WHUPLQDO GLYLGHQG $QG WKH DUELWUDJHXUV UHFRJQL]H WKDW LQYHVWRU % LV UDWLRQDO DQG VWULFWO\
EHWWHU LQIRUPHG WKDQ WKH\ DUH DW WLPH  7KXV DV ORQJ DV 6% KDV QRW EHHQ UHYHDOHG WKH
￿￿7KH 3DULV %RXUVH ZRXOG VHHP WR EH HVSHFLDOO\ FORVH WR ZKDW ZH KDYH LQ PLQG￿ GXULQJ D SUH￿RSHQLQJ
SHULRG￿ WULDO FOHDULQJ SULFHV DUH WUDQVPLWWHG WR VRPH WUDGHUV DORQJ ZLWK LQIRUPDWLRQ RQ H[FHVV GHPDQG
DW WKRVH SULFHV￿ DQG WKH WUDGHUV FDQ UHYLVH WKHLU RUGHUV PXOWLSOH WLPHV EHIRUH D PDUNHW FOHDULQJ SULFH LV
HVWDEOLVKHG￿ 6HH ’RPRZLW] DQG 0DGKDYDQ ￿￿￿￿￿￿ IRU GHWDLOV￿
DUELWUDJHXUV NQRZ WKDW WKH WULDO SULFH S￿ LV WRR KLJK DQG WKH PDUNHW FDQQRW FOHDU 6LPLODU
UHDVRQLQJ HVWDEOLVKHV WKDW WKH PDUNHW FDQQRW FOHDU DW WLPH  XQOHVV 6$ KDV EHHQ UHYHDOHG
3URSRVLWLRQ  LV VLJQLnFDQW EHFDXVH LW KLJKOLJKWV WKH NH\ UROH WKDW GLmHUHQFHV RI RSLQLRQ
SOD\ LQ RXU PRGHO 7KH UHVXOWV RQ UHWXUQ DV\PPHWULHV DQG KHWHURVNHGDVWLFLW\ WKDW ZH REWDLQ
EHORZ DUH QRW GULYHQ VROHO\ E\ WKH VKRUWVDOHV FRQVWUDLQW UDWKHU WKH VKRUWVDOHV FRQVWUDLQW
PXVW LQWHUDFW ZLWK WKH GLmHUHQFHV RI RSLQLRQ WR JHQHUDWH DQ\WKLQJ LQWHUHVWLQJ￿￿
,,, 6ROYLQJ WKH 0RGHO ZLWK 'LmHUHQFHV RI 2SLQLRQ
$ 7LPH  WKH SRWHQWLDO IRU KLGGHQ LQIRUPDWLRQ
:H QRZ WXUQ EDFN WR WKH VLWXDWLRQ ZKHUH WKHUH DUH GLmHUHQFHV RI RSLQLRQ 1RZ LW LV SRVVLEOH
WKDW DQ LQYHVWRU
V VLJQDO PD\ QRW EH UHYHDOHG LQ HTXLOLEULXP LI KH LV VXpFLHQWO\ SHVVLPLVWLF
/HW XV nUVW H[DPLQH ZKDW KDSSHQV DW WLPH  ZKHQ WKH RQO\ SULYDWH LQIRUPDWLRQ LV KHOG E\
LQYHVWRU % :H FDQ GLVWLQJXLVK WZR SRVVLEOH FDVHV
&DVH , ,QYHVWRU %
V LQIRUPDWLRQ LV UHYHDOHG LQ ZKLFK FDVH
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
&DVH ,, ,QYHVWRU %
V LQIRUPDWLRQ UHPDLQV KLGGHQ LQ ZKLFK FDVH
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ZKHUH (￿>6%M15@ LV WKH WLPH FRQGLWLRQDO H[SHFWDWLRQ RI 6%J L Y H QW K D W6% KDV QRW
EHHQ UHYHDOHG
:KHQ FDQ &DVH ,, RFFXU" *LYHQ RXU DXFWLRQ PHFKDQLVP D QHFHVVDU\ FRQGLWLRQ IRU 6%
WR UHPDLQ KLGGHQ LV WKDW 6%  3￿, Q Z R U G V L Q Y H V W R U %
V YDOXDWLRQ PXVW QRW H[FHHG WKH
PDUNHW FOHDULQJ SULFH RU RWKHUZLVH KH ZRXOG KDYH FDOOHG RXW D QRQ]HUR GHPDQG GXULQJ WKH
DXFWLRQ WKHUHE\ WLSSLQJ KLV VLJQDO WR WKH DUELWUDJHXUV +ROGLQJ WKH DUELWUDJHXUV
 FRQMHFWXUHV
n[HG WKH QHFHVVDU\ FRQGLWLRQ EHFRPHV KDUGHU WR VDWLVI\ WKH KLJKHU LV 6% 7KLV VXJJHVWV WKDW
￿￿7KLV IHDWXUH GLVWLQJXLVKHV RXU PRGHO IURP WKDW RI ’LDPRQG DQG 9HUUHFFKLD ￿￿￿￿￿￿￿ ZKHUH VKRUW￿VDOHV
FRQVWUDLQWV PDWWHU HYHQ LQ D VHWWLQJ ZKHUH HYHU\ERG\ LV UDWLRQDO￿ /RRVHO\ VSHDNLQJ￿ WKH GLmHUHQFH DULVHV
EHFDXVH RXU SULFH￿VHWWLQJ PHFKDQLVP DOORZV IRU PRUH LQIRUPDWLRQ￿VKDULQJ DPRQJ WUDGHUV DW D JLYHQ SRLQW LQ
WLPH WKDQ WKHLUV￿ ZKLFK LQ WXUQ JLYHV WKH UDWLRQDOLW\ DVVXPSWLRQ PRUH ELWH￿
WKHUH ZLOO EH D FXWRm YDOXH RI 6%^ZKLFK ZH GHQRWH E\ 6e
%^VXFK WKDW LI 6% OLHV DERYH 6e
%W K H
HTXLOLEULXP PXVW LQYROYH UHYHODWLRQ RI 6%
,W LV HDV\ WR HVWDEOLVK ZKDW WKH YDOXH RI 6e
% PXVW EH ,I WKHUH LV UHYHODWLRQ IRU DOO YDOXHV
RI 6% !6 e
% WKHQ WKH H[SHFWHG YDOXH RI 6% FRQGLWLRQDO RQ QR UHYHODWLRQ (￿>6%M15@ PXVW
HTXDO 6e
%  7KLV LPSOLHV WKDW WKH SULFH LQ &DVH ,, LV JLYHQ E\
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 6
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%XW ZH FDQ RQO\ EH LQ &DVH ,, LI 6%  3￿ 6R RQH VROYHV IRU WKH FXWRm 6e
% E\ VHWWLQJ LW HTXDO
WR 3￿ ZKLFK JLYHV XV
/HPPD  /HW WKH FXWRm YDOXH IRU 6% EH
6
e
%  9  +  
7KHQ IRU DOO YDOXHV RI 6% !6 e
% WKHUH PXVW EH UHYHODWLRQ RI 6%^LH ZH PXVW EH LQ &DVH ,
,W LV ZRUWKZKLOH WR PDS RXW VSHFLnFDOO\ KRZ WKH DXFWLRQ PHFKDQLVP ZRUNV LQ &DVH ,
ZKHQ 6% !6 e
% DQG KHQFH 6% LV UHYHDOHG 7KHUH DUH WZR TXDOLWDWLYHO\ GLVWLQFW VFHQDULRV
,Q WKH nUVW 6% LV ?YHU\ KLJK LQ SDUWLFXODU 6% ! 9  + ZKLFK PHDQV WKDW LQYHVWRU %
V
YDOXDWLRQ LV KLJKHU HYHQ WKDQ WKH H[ DQWH H[SHFWDWLRQ RI $
V YDOXDWLRQ 1RWH WKDW WKLV FDQ
RQO\ RFFXU LI ZH PDNH WKH DVVXPSWLRQ WKDW +9 $V WKH DXFWLRQHHU VWDUWV WR ZRUN WKH
WULDO SULFH GRZQ LQLWLDOO\ DOO KH KHDUV DUH VHOO RUGHUV IURP WKH DUELWUDJHXUV DV WKH WULDO SULFH
LV DERYH HYHU\ERG\
V YDOXDWLRQ :KHQ WKH DXFWLRQHHU JHWV WR D WULDO SULFH S￿   6%L Q Y H V W R U
% FDOOV RXW UHYHDOLQJ KLV VLJQDO $W WKLV SRLQW WKH DUELWUDJHXUV EHFRPH IXOO\ LQIRUPHG
7KH\ UHFRJQL]H WKDW WKH WUXH YDOXH RI WKH VWRFN LV 9  +  6%  VR DW S￿   6% WKH\
FRQWLQXH WR ZDQW WR VHOO 7KXV WKH SULFH NHHSV GURSSLQJ XQWLO LW KLWV 9  +  6%  DW
ZKLFK SRLQW WKH PDUNHW FOHDUV 2EVHUYH WKDW LQ WKLV VFHQDULR WKH EXOOLVK LQYHVWRU % LV ORQJ
WKH VWRFN LQ HTXLOLEULXP
,Q WKH VHFRQG VFHQDULR RI &DVH , 6% LV RQO\ ?PRGHUDWHO\ KLJK LH 6e
% 6 %  9 +
1RZ WKH DXFWLRQHHU
V WULDO SULFH FDQ GURS IXUWKHU ZLWK LQYHVWRU % VWD\LQJ VLOHQW )RU DQ\
WULDO SULFH S￿ LQ WKLV VLOHQW UHJLRQ DQG EHORZ 9  WKH DUELWUDJHXUV
 FRQGLWLRQDO HVWLPDWH RI
WKH WHUPLQDO SD\Rm LV MXVW 9 + (>6%M6%  S￿@   9 + S￿  7KLV LPSOLHV
WKDW WKH ORQJHU LQYHVWRU % VWD\V TXLHW LQ WKH IDFH RI GURSSLQJ WULDO SULFHV WKH ORZHU WKH
DUELWUDJHXUV
 HVWLPDWH GURSV 0RUHRYHU DV ORQJ DV WKLV HVWLPDWH UHPDLQV EHORZ WKH WULDO
SULFH RI S￿ WKH ULVNQHXWUDO DUELWUDJHXUV KDYH LQnQLWH QHJDWLYH GHPDQG 7KLV LQ WXUQ FDXVHV
WKH DXFWLRQHHU WR PRYH S￿ GRZQ IXUWKHU :KHQ S￿ KLWV 6%L Q Y H V W R U% FDOOV RXW WKHUHE\
UHYHDOLQJ KLV VLJQDO 7KLV LV JRRG QHZV IRU WKH DUELWUDJHXUV^WKH\ OHDUQ WKDW WKH\ DUH LQ &DVH
, UDWKHU WKDQ &DVH ,,^ VR WKHLU HVWLPDWH RI WKH YDOXH MXPSV GLVFUHWHO\ WR 9  +  6% 
$V D UHVXOW WKHUH LV QRZ SRVLWLYH H[FHVV GHPDQG DQG WKH DXFWLRQHHU KDV WR UDLVH WKH SULFH
EDFN XS WR PHHW WKH DUELWUDJHXUV
 QHZ HVWLPDWH DW ZKLFK SRLQW WKH PDUNHW nQDOO\ FOHDUV
$ VXEWOH SRLQW DERXW WKLV VHFRQG VFHQDULR LV WKDW 6% LV UHYHDOHG WKURXJK WKH DXFWLRQ
SURFHVV HYHQ WKRXJK LQ HTXLOLEULXP LQYHVWRU % HQGV XS KROGLQJ QR VKDUHV 7KLV LV EHFDXVH
LQ WKLV VFHQDULR WKH WULDO SULFH DW VRPH SRLQW QHFHVVDULO\ IDOOV EHORZ WKH XOWLPDWH HTXLOLEULXP
SULFH FDXVLQJ LQYHVWRU % WR FDOO RXW D GHPDQG DQG UHYHDO KLV VLJQDO
,I 6%  6e
% KRZHYHU 6% FDQ UHPDLQ FRQFHDOHG 0RUH SUHFLVHO\ JLYHQ RXU DXFWLRQ
PHFKDQLVP ZH FDQ VKRZ
/HPPD  )RU DOO YDOXHV RI 6%  6e
% WKH XQLTXH HTXLOLEULXP LQYROYHV WKH ?SRROLQJ RXWFRPH
RI &DVH ,, ZKHUH 6% UHPDLQV KLGGHQ DQG ZKHUH
3￿   9  + 6
e
%    9  +  
7KH H[ DQWH SUREDELOLW\ RI ZLQGLQJ XS LQ WKLV SRROLQJ HTXLOLEULXP LV 9  + 9  7KDW LV
SRROLQJ LV PRUH OLNHO\ ZKHQ WKHUH LV PRUH H[ DQWH KHWHURJHQHLW\ LQ RSLQLRQV DV PHDVXUHG E\
WKH SDUDPHWHU +
,Q WKLV FDVH WKH DXFWLRQ SURFHHGV DV IROORZV 7KH DXFWLRQHHU ZRUNV WKH WULDO SULFH S￿
GRZQ DV EHIRUH %XW WKLV WLPH EHIRUH S￿ IDOOV WR 6% DQG KHQFH EHIRUH LQYHVWRU % FDOOV RXW
WKH WULDO SULFH KLWV 6e
%$ WS￿   6e
% WKH DUELWUDJHXUV
 HVWLPDWH RI YDOXH 9  + S￿ 
HTXDOV WKH SUHYDLOLQJ WULDO SULFH 6R WKH PDUNHW FOHDUV EHIRUH LQYHVWRU % HYHU JHWV LQ
,W VKRXOG EH SRLQWHG RXW WKDW WKH XQLTXHQHVV RI WKH SRROLQJ HTXLOLEULXP IRU 6%  6e
% LV
D FRQVHTXHQFH RI RXU DVVXPSWLRQV DERXW WKH DGMXVWPHQW UXOH IROORZHG E\ WKH DXFWLRQHHU 7R
VHH ZK\ VXSSRVH WKH DXFWLRQHHU ZDV QRW UHVWULFWHG WR DGMXVWLQJ SULFHV JUDGXDOO\ EXW LQVWHDG
FRXOG GLVFRQWLQXRXVO\ DQQRXQFH D WULDO SULFH RI ]HUR $W WKLV SRLQW LQYHVWRU % ZRXOG DOZD\V
FDOO RXW D GHPDQG IRU DQ\ YDOXH RI 6%7 K D WL V 6% ZRXOG DOZD\V EH UHYHDOHG QR PDWWHU
KRZ ORZ 7KXV RXU DXFWLRQ PHFKDQLVP ZKLOH LW LV DUJXDEO\ UHDVRQDEOH LV DOVR FULWLFDO WR
HVWDEOLVKLQJ WKH FHQWUDO IHDWXUH RI RXU PRGHO^WKDW VRPH LQIRUPDWLRQ PD\ UHPDLQ KLGGHQ DW
WLPH 
% 7LPH  SUHYLRXVO\ KLGGHQ LQIRUPDWLRQ PD\ EH UHYHDOHG
7KH ERWWRP OLQH IURP RXU DQDO\VLV RI WLPH  LV WKDW LI 6% LV ORZ HQRXJK LW PD\ QRW EH
LPPHGLDWHO\ UHYHDOHG 1RZ ZH PRYH WR WLPH  7KH SULPDU\ JRDO KHUH LV WR VKRZ WKDW D
O R ZG U D ZR IL Q Y H V W R U$
V VLJQDO 6$ PD\ FDXVH IXUWKHU LQIRUPDWLRQ RQ 6% WR FRPH RXW 6R
QDWXUDOO\ PXFK RI RXU IRFXV ZLOO EH RQ WKDW EUDQFK RI WKH WLPH WUHH ZKHUH ZH ZHUH LQ
&DVH ,, DQG 6% Z D VK L G G H Q  + R Z H Y H U E H F D X V HZ HX O W L P D W H O \Z D Q WW RE HD E O HW RS U R Y L G H
D FRPSOHWH GHVFULSWLRQ RI WKH GLVWULEXWLRQ RI UHWXUQV DW ERWK WLPH  DQG WLPH  ZH DOVR
QHHG WR nOO LQ ZKDW KDSSHQV DORQJ WKH OHVV LQWHUHVWLQJ EUDQFK RI WKH WUHH ZKHUH WKHUH ZDV
QR KLGGHQ LQIRUPDWLRQ DW WLPH ^LH ZKHUH ZH ZHUH SUHYLRXVO\ LQ &DVH , 7KLV LV ZKHUH ZH
EHJLQ
% &DVH , %
V VLJQDO ZDV UHYHDOHG DW WLPH 
,I 6% KDV DOUHDG\ EHHQ UHYHDOHG WKH DQDO\VLV DW WLPH  LV YHU\ VLPLODU WR WKDW DW WLPH  ,I
WKH VLJQDO RI LQYHVWRU $ 6$ LV UHODWLYHO\ KLJK LW ZLOO DOVR EH UHYHDOHG DW WLPH  +RZHYHU
LI LW LV VXpFLHQWO\ ORZ LW PD\ UHPDLQ KLGGHQ ,Q SDUWLFXODU ZH FDQ VKRZ
/HPPD  $VVXPH WKDW 6% KDV EHHQ UHYHDOHG DW WLPH  /HW WKH FXWRm YDOXH IRU 6$ EH
6
e
$  6%  +  
)RU DOO YDOXHV RI 6$ !6 e
$ 6$ LV DOVR UHYHDOHG DW WLPH  DQG
3￿   6$  6%  
:H FDOO WKLV &DVH ,$
/HPPD  $VVXPH WKDW 6% KDV EHHQ UHYHDOHG DW WLPH  ,I 6$  6e
$ HTXLOLEULXP DW WLPH 
LQYROYHV D SRROLQJ RXWFRPH ZKHUH 6$ UHPDLQV KLGGHQ DQG ZKHUH
3￿   6%  +  6
e
$    6%  +  
:H FDOO WKLV &DVH ,%
% &DVH ,, %
V VLJQDO ZDV KLGGHQ DW WLPH 
,I 6% KDV QRW \HW EHHQ UHYHDOHG WKH DQDO\VLV DW WLPH  LV PRUH LQWHUHVWLQJ WKLV LV ZKHUH
WKH KHDUW RI RXU PRGHO OLHV 7KH UHVXOWV LQ WKLV FDVH FDQ EH FKDUDFWHUL]HG E\ IRXU OHP
PDV 7KHVH IRXU OHPPDV ZKLFK DUH SURYHQ LQ WKH DSSHQGL[ FROOHFWLYHO\ SURYLGH D FRPSOHWH
FKDUDFWHUL]DWLRQ RI WKH SRVVLEOH WLPH RXWFRPHV IRU DOO SDUDPHWHU YDOXHV
)LUVW LI LQYHVWRU $ JHWV JRRG QHZV DW WLPH ^WKDW LV LI 6$ WXUQV RXW WR EH DERYH LWV H[
DQWH H[SHFWDWLRQ^QR IXUWKHU LQIRUPDWLRQ RQ 6% FRPHV RXW 7KDW LV
/HPPD  $VVXPH WKDW 6% ZDV KLGGHQ DW WLPH  ,I 6$ w 9  +W K H Q6$ LV UHYHDOHG
DQG 6% FRQWLQXHV WR SRRO EHORZ WKH ROG WLPH FXWRm RI 6e
%7 K HS U L F HL QW K L VF D V HL VJ L Y H Q
E\
3￿   6$ 6
e
%  6$  9  +  
:H FDOO WKLV &DVH ,,$
7KLV PDNHV LQWXLWLYH VHQVH JLYHQ WKDW LQYHVWRU % ZDV WRR SHVVLPLVWLF UHODWLYH WR WKH SULRU
RQ 6$ WR JHW LQWR WKH PDUNHW DQG WLS KLV VLJQDO DW WLPH  KH FHUWDLQO\ ZRQ
W JHW LQ DW WLPH
L I$ EHFRPHV HYHQ PRUH RSWLPLVWLF DQG WKH JDS EHWZHHQ $
V DQG %
V YDOXDWLRQV ZLGHQV
6HFRQG LI LQYHVWRU $ JHWV D EDG VLJQDO DW WLPH  VRPH IXUWKHU LQIRUPDWLRQ RQ 6% ZLOO
FRPH RXW ,PSRUWDQWO\ KRZHYHU WKLV QHHG QRW LPSO\ WKDW 6% LV IXOO\ UHYHDOHG ,QVWHDG LW
LV SRVVLEOH WKDW 6% ZLOO VWLOO SRRO EXW LQVLGH D ORZHU SRUWLRQ RI LWV VXSSRUW 7KDW LV LW PD\
EH OHDUQHG WKDW 6%  6ee
%  ZKHUH 6ee
% LV D QHZ FXWRm OHYHO WKDW LV EHORZ 6e
% 7KLV FOHDUO\
UHSUHVHQWV D VKDUSHQLQJ RI WKH PDUNHW
V LQIRUPDWLRQ RQ 6% EXW LW LV QRW WRWDO UHYHODWLRQ
0RUHRYHU LQ WKLV VHWWLQJ RQH FDQ PHDQLQJIXOO\ WDON DERXW ?KRZ PXFK PRUH LQIRUPDWLRQ
RQ 6% KDV FRPH RXW^WKH ORZHU LV WKH QHZ FXWRm 6ee
%  WKH PRUH KDV EHHQ OHDUQHG 0RUH
SUHFLVHO\ ZH KDYH




%   6$  
,I 6%  6ee
% W K H Q6$ LV UHYHDOHG DQG 6% SRROV EHORZ WKH QHZ FXWRm RI 6ee
%  7KH SULFH LQ
WKLV FDVH LV JLYHQ E\
3￿   6$ 6
ee
%    6$  
:H FDOO WKLV &DVH ,,%
7KXV LI 6% LV VPDOO HQRXJK UHODWLYH WR 6$ LW PD\ VWLOO UHPDLQ SDUWLDOO\ KLGGHQ DW WLPH 
2Q WKH RWKHU KDQG LI 6% H[FHHGV WKH QHZ FXWRm 6ee
%  LW ZLOO EH IXOO\ UHYHDOHG ,Q IDFW WKHUH
DUH WZR GLVWLQFW VFHQDULRV LQ ZKLFK 6% LV IXOO\ UHYHDOHG )LUVW 6% PD\ EH IXOO\ UHYHDOHG
ZKLOH 6$ LV KLGGHQ EHORZ D FXWRm YDOXH RI 6e
$
/HPPD  $VVXPH WKDW 6% ZDV KLGGHQ DW WLPH  DQG DOVR WKDW 6$  9  +$ V L Q
/ H P P D O H WW K HF X W R mR Q6$ EH
6
e
$  6%  +  
,I 6$  6e
$ DQG VLPXOWDQHRXVO\ 6% !+W K H Q6$ SRROV EHORZ 6e
$Z K L O H6% LV IXOO\ UHYHDOHG
7KH SULFH LQ WKLV FDVH LV JLYHQ E\
3￿   6%  +  6
e
$    6%  +  
:H FDOO WKLV &DVH ,,&
$OWHUQDWLYHO\ ERWK 6% DQG 6$ FDQ EH UHYHDOHG
/HPPD  $VVXPH WKDW 6% ZDV KLGGHQ DW WLPH  )RU DQ\ SDUDPHWHU YDOXHV QRW DOUHDG\
F R Y H U H GL Q/ H P P D V   E R W K6$ DQG 6% DUH IXOO\ UHYHDOHG DW WLPH  7KH SULFH LQ WKLV FDVH
LV JLYHQ E\
3￿   6$  6%  
:H FDOO WKLV &DVH ,,'
7KH NH\ SRLQW WKDW HPHUJHV IURP WKH DQDO\VLV LV WKDW KROGLQJ n[HG WKH DFWXDO UHDOL]DWLRQ
RI 6% PRUH LQIRUPDWLRQ RQ 6% FRPHV RXW WKH ORZHU LV 6$ 7KLV VKRZV XS LQ WZR ZD\V )LUVW
IRU D ORZHU 6$ 6% LV PRUH OLNHO\ WR EH IXOO\ UHYHDOHG 6HFRQG HYHQ LI LW LV QRW IXOO\ UHYHDOHG
DO R Z H UY D O X HR I6$ LPSOLHV WKDW 6% ZLOO UHPDLQ KLGGHQ LQ D VPDOOHU SRUWLRQ RI WKH ORZHU
VXSSRUW RI LWV GLVWULEXWLRQ
:H WKLQN WKDW WKLV IHDWXUH RI WKH PRGHO^WKH WLPH OLQN EHWZHHQ WKH UHDOL]DWLRQ RI 6$ DQG
WKH DPRXQW RI QHZ LQIRUPDWLRQ WKDW FRPHV RXW RQ 6%^EHVW HPERGLHV WKH FHQWUDO HFRQRPLF
LQWXLWLRQ WKDW ZH DUH WU\LQJ WR FDSWXUH (VVHQWLDOO\ RXU VWRU\ LV RQH LQ ZKLFK D FKDQJH
RI KHDUW RQ WKH SDUW RI D SUHYLRXVO\RSWLPLVWLF LQYHVWRU $ WHVWV WKH UHVROYH RI DQRWKHU
SUHYLRXVO\VLGHOLQHG LQYHVWRU % 7KH H[WHQW WR ZKLFK % LV ZLOOLQJ WR VWHS LQ DQG RmHU
EX\LQJ VXSSRUW DV $ EDLOV RXW RI WKH PDUNHW LV LPSRUWDQW GDWD WR WKH DUELWUDJHXUV $QG
WKH PRUH FRPSOHWHO\ $ EDLOV WKH PRUH LQIRUPDWLYH LV WKH H[SHULPHQW FRQGXFWHG RQ WKH
RVWHQVLEOH VXSSRUW EX\HUV
)LJXUH  SURYLGHV D FRPSDFW LOOXVWUDWLRQ RI DOO RI RXU UHVXOWV WR WKLV SRLQW ,W VKRZV KRZ
WKH HQWLUH SDUDPHWHU VSDFH FDQ EH SDUWLWLRQHG LQWR VL[ UHJLRQV FRUUHVSRQGLQJ WR RXU &DVHV
,$ ,% ,,$ ,,% ,,& DQG ,,' +DYLQJ GRQH WKLV SDUWLWLRQLQJ^DQG NQRZLQJ WKH HTXLOLE
ULXP SULFHV 3￿ DQG 3￿ WKDW DULVH LQ HDFK UHJLRQ^ZH FDQ QRZ PDNH D YDULHW\ RI VWDWHPHQWV
DERXW WKH GLVWULEXWLRQDO SURSHUWLHV RI UHWXUQV )RU H[DPSOH DV ZH ZLOO GHPRQVWUDWH VKRUWO\
LW LV D VWUDLJKWIRUZDUG WDVN WR FRPSXWH WKH VNHZQHVV RI UHWXUQV DW YDULRXV KRUL]RQV VLPSO\
E\ WDNLQJ WKH DSSURSULDWH LQWHJUDOV RYHU WKH GLmHUHQW UHJLRQV
& ,PSOLFDWLRQV IRU UHWXUQ DV\PPHWULHV DW GLmHUHQW KRUL]RQV
& $V\PPHWULHV LQ ?ELJ PRYHV
2QH VLPSOH QRQSDUDPHWULF ZD\ RI WKLQNLQJ DERXW DV\PPHWULHV LQ WKH GLVWULEXWLRQ RI H[
WUHPH UHWXUQV LV WR FDOFXODWH WKH ODUJHVW SRVVLEOH PRYHV^HLWKHU XS RU GRZQ^WKDW FDQ RFFXU
DW WLPHV  DQG  &RQVLGHU WLPH  nUVW DQG GHnQH WKH WLPH UHWXUQ
5￿   3￿ b 3￿ 
*LYHQ RXU HDUOLHU UHVXOWV LW LV HDV\ WR VKRZ WKDW WKH ELJJHVW SRVVLEOH XSPRYH DW WLPH 
ZKLFK ZH GHQRWH E\ %,*85￿ HTXDOV 9  7KLV RFFXUV ZKHQ 6% DWWDLQV LWV KLJKHVW YDOXH
DQG LV IXOO\ UHYHDOHG DW WLPH  ,Q FRQWUDVW WKH ELJJHVW SRVVLEOH GRZQPRYH LQ DEVROXWH
YDOXH WHUPV %,*’5￿ LV JLYHQ E\ 9  b +  ZKLFK LV VWULFWO\ VPDOOHU WKDQ %,*85￿
'RZQPRYHV DUH OHVV H[WUHPH DW WLPH  EHFDXVH LI 6% LV YHU\ ORZ LW LV QRW IXOO\ UHYHDOHG
7KXV WKH DV\PPHWU\ DW WLPH  LV WKH RSSRVLWH RI ZKDW ZH DUH ORRNLQJ IRU^LW VXJJHVWV WKDW WKH
ODUJHVW SULFH PRYHPHQWV ZLOO EH LQFUHDVHV QRW GHFUHDVHV $JDLQ WKLV LV D GLUHFW FRQVHTXHQFH
RI WKH IDFW WKDW EDG QHZV LV KLGGHQ DW WLPH 
1H[W FRQVLGHU UHWXUQV DW WLPH 
5￿   3￿ b 3￿ 
$V EHIRUH WKH ELJJHVW SRVVLEOH XSPRYH QRZ GHQRWHG %,*85￿ HTXDOV 9  7KLV UHoHFWV
WKH KLJKHVW SRVVLEOH UHDOL]DWLRQ RI 6$ DQG WKH REVHUYDWLRQ WKDW ZKHQ 6$ HPERGLHV JRRG
QHZV QR IXUWKHU LQIRUPDWLRQ RQ 6% FRPHV RXW %XW QRZ WKH ELJJHVW SRVVLEOH GRZQPRYH
%,*’5￿ LV JLYHQ E\ 9  ZKLFK LV VWULFWO\ ODUJHU WKDQ %,*85￿ 7KH UHDVRQ WKH GRZQ
PRYH FDQ EH PRUH H[WUHPH LV WKDW LW UHSUHVHQWV QRW RQO\ WKH IXOO UHYHODWLRQ RI WKH ORZHVW
SRVVLEOH 6$ EXW DOVR IXUWKHU QHZV DERXW 6% D SLHFH RI LQIRUPDWLRQ ZKLFK KDG EHHQ KLGGHQ
IURP WKH PDUNHW EHIRUH WLPH 
7KXV ZKLOH UHWXUQV DW WLPH  DUH VXJJHVWLYH RI D SRVLWLYH DV\PPHWU\ LQ WKH GLVWULEXWLRQ
UHWXUQV DW WLPH  DUH VXJJHVWLYH RI D QHJDWLYH DV\PPHWU\ 0RUHRYHU WKH HmHFW DW WLPH 
LV LQ D VHQVH VWURQJHU EHFDXVH WKH YDULDQFH RI UHWXUQV DW WKLV WLPH LV JUHDWHU 2QH ZD\ WR
H[SUHVV WKLV LV DV IROORZV
3URSRVLWLRQ  7DNLQJ LQWR DFFRXQW ERWK 5￿ DQG 5￿ WKH RYHUDOO ODUJHVW SRVVLEOH RQHSHULRG
UHWXUQ RFFXUV RQ D GRZQPRYH
6R LQ DQ XQFRQGLWLRQDO VHQVH LW LV LQGHHG DFFXUDWH WR VD\ WKDW WKH GLVWULEXWLRQ RI H[WUHPH
UHWXUQV LV FKDUDFWHUL]HG E\ D QHJDWLYH DV\PPHWU\^WKH ELJJHVW PRYHPHQWV LQ WKH VWRFN SULFH
ZLOO EH GHFUHDVHV 7KLV SURSHUW\ RI WKH PRGHO FRUUHVSRQGV FORVHO\ WR WKH KLVWRULFDO IDFWV
GLVFXVVHG LQ WKH ,QWURGXFWLRQ
& 6NHZQHVV
$Q DOWHUQDWLYH ZD\ WR PHDVXUH DV\PPHWULHV LQ WKH UHWXUQ GLVWULEXWLRQ LV WR FDOFXODWH WKH
VNHZQHVV RU WKLUG PRPHQW RI WKH GLVWULEXWLRQ $V PHQWLRQHG HDUOLHU WKHVH VNHZQHVV FDO
FXODWLRQV DUH FRQFHSWXDOO\ VWUDLJKWIRUZDUG WKRXJK WKH\ LQYROYH IDLUO\ ODERULRXV LQWHJUDWLRQ
:LWK WKH KHOS RI WKH FRPSXWHU SURJUDP 0DWKHPDWLFD ZH DUH DEOH WR VROYH HYHU\WKLQJ LQ
FORVHG IRUP DQG WKH UHVXOWV WKDW ZH UHSRUW EHORZ DUH EDVHG RQ WKH SURSHUWLHV RI WKHVH
FORVHGIRUP VROXWLRQV $OO GHWDLOV DUH LQ WKH DSSHQGL[
$JDLQ ZH EHJLQ E\ FRQVLGHULQJ WKH SURSHUWLHV RI WKH WLPH UHWXUQ 5￿ $QDORJRXV WR
RXU UHVXOW ZLWK ELJ PRYHV WKLV UHWXUQ LV SRVLWLYHO\ VNHZHG
/HPPD  )RU DOO YDOXHV RI + DQG 9  (>5￿
￿@ w 
0RYLQJ WR WKH WLPH UHWXUQ 5￿ ZH nQG WKDW WKLQJV DUH D OLWWOH PRUH VXEWOH &RQGLWLRQDO
RQ 6% KDYLQJ EHHQ KLGGHQ DW WLPH  5￿ LV LQGHHG QHJDWLYHO\ VNHZHG WKLV LV ZKHUH WKH
LQWXLWRQ IURP RXU ELJPRYHV DQDO\VLV FDUULHV RYHU GLUHFWO\ %XW LW WXUQV RXW WKDW FRQGLWLRQDO
RQ 6% KDYLQJ EHHQ UHYHDOHG DW WLPH  5￿ LV DFWXDOO\ VOLJKWO\ SRVLWLYHO\ VNHZHG IRU H[DFWO\
WKH VDPH UHDVRQV WKDW 5￿ LV SRVLWLYHO\ VNHZHG^WKHUH PD\ EH VRPH KLGLQJ RI EDG QHZV LQ
WKLV FDVH EDG QHZV DERXW 6$ 7KLV SRVLWLYH VNHZQHVV HmHFW DW WLPH  FRPHV IURP &DVH
,% 3XWWLQJ LW DOO WRJHWKHU LW WXUQV RXW WKDW IURP DQ XQFRQGLWLRQDO SHUVSHFWLYH 5￿ ZLOO
EH QHJDWLYHO\ VNHZHG IRU DOO EXW WKH VPDOOHVW YDOXHV RI + 0RUH SUHFLVHO\ ZH KDYH
/HPPD  &RQGLWLRQDO RQ EHLQJ LQ &DVH ,, (>5￿
￿M&DVH,,@   &RQGLWLRQDO RQ EHLQJ LQ
&DVH , (>5￿
￿M&DVH,@ !  8QFRQGLWLRQDOO\ (>5￿
￿@ LV PRQRWRQLFDOO\ GHFUHDVLQJ LQ WKH UDWLR
+ 9 DQG LV QHJDWLYH IRU YDOXHV RI + 9 ! 
2I FRXUVH IURP DQ HPSLULFDO SHUVSHFWLYH LW LV PRUH KHOSIXO WR EH DEOH WR PDNH VWDWHPHQWV
WKDW GR QRW GHSHQG RQ ZKHWKHU ZH WDNH WKH SHUVSHFWLYH RI WLPH  RU WLPH  ,Q WKLV VSLULW
ZH KDYH









2XU PRGHO KDV WKH SURSHUW\ WKDW (>5￿
V@   IRU YDOXHV RI + 9 ! 
7KXV RQH RI RXU FHQWUDO UHVXOWV LV WKDW VKRUWKRUL]RQ UHWXUQV ZLOO LQ DQ XQFRQGLWLRQDO
VHQVH EH QHJDWLYHO\ VNHZHG DV ORQJ DV WKHUH LV HQRXJK H[ DQWH KHWHURJHQHLW\ LQ LQYHVWRUV

RSLQLRQV^LH DV ORQJ DV + LV ODUJH HQRXJK UHODWLYH WR 9  )LJXUH  LOOXVWUDWHV WKH UHVXOWV RI
/HPPDV  DQG  DORQJ ZLWK WKRVH RI 3URSRVLWLRQ  VKRZLQJ KRZ RXU YDULRXV FRQGLWLRQDO
DQG XQFRQGLWLRQDO PHDVXUHV RI VKRUWKRUL]RQ VNHZQHVV YDU\ ZLWK WKH UDWLR + 9 
7R VHH LQWXLWLYHO\ ZK\ D KLJK YDOXH RI + 9 QHFHVVDULO\ OHDGV WR QHJDWLYH VNHZQHVV
FRQVLGHU WKH OLPLWLQJ VLWXDWLRQ ZKHUH +   9  $V ZH VDZ HDUOLHU /HPPD  LQ WKLV
VLWXDWLRQ &DVH , GLVDSSHDUV DQG ZH DUH DOZD\V LQ &DVH ,, ZKHUH 6% LV KLGGHQ DW WLPH 
&RQVHTXHQWO\ SULFHV GR QRW PRYH DW DOO DW WLPH  VR WKH SRVLWLYH VNHZQHVV LQ WLPH UHWXUQV
IURP /HPPD  GURSV RXW RI WKH SLFWXUH $OO ZH DUH OHIW ZLWK LV WKH QHJDWLYH &DVH,, VNHZQHVV
DW WLPH  IURP /HPPD 
,W LV XVHIXO WR SDXVH DQG DVN ZK\ WKHVH UHVXOWV IRU VNHZQHVV DSSHDU WR EH OHVV GHFLVLYH
WKDQ WKRVH IRU ELJ PRYHV 5HFDOO WKDW ZLWK UHJDUG WR ELJ PRYHV ZH KDYH WKH VKDUS FRQFOXVLRQ
WKDW WKH ODUJHVW SRVVLEOH PRYH LV DOZD\V D GHFOLQH LUUHVSHFWLYH RI WKH YDOXH RI + ,Q FRQWUDVW
ZLWK VNHZQHVV LW VHHPV WKDW ZH QHHG WR SXW VRPH UHVWULFWLRQV RQ + 9 WR JHW D FOHDUFXW
QHJDWLYH DV\PPHWU\
7KLV GLYHUJHQFH UHoHFWV WKH IDFW WKDW RXU PRGHO HPERGLHV WZR FRPSHWLQJ HmHFWV D
KLGLQJRIEDGQHZV HmHFW DW WLPH  WKDW JLYHV ULVH WR D SRVLWLYH DV\PPHWU\ DQG D UHYHODWLRQ
RIQHZV HmHFW DW WLPH  WKDW JHQHUDWHV D QHJDWLYH DV\PPHWU\ 7KH ODWWHU HmHFW DOZD\V
GRPLQDWHV ZKHQ WKH PHWULF LV ELJ PRYHV EXW QRW QHFHVVDULO\ ZKHQ WKH PHWULF LV VNHZQHVV
VLQFH VNHZQHVV LV LQ SDUW LQoXHQFHG E\ UHWXUQV WKDW DUH QRW DV IDU RXW LQ WKH WDLOV RI WKH
GLVWULEXWLRQ 7R SXW LW DQRWKHU ZD\ ZH FRXOG LQ SULQFLSOH FDOFXODWH KLJKHURUGHU RGG PR
PHQWV RI WKH UHWXUQ GLVWULEXWLRQ^HJ WKH nIWK PRPHQW WKH VHYHQWK PRPHQW HWF 7KHVH
KLJKHURUGHU PRPHQWV ZRXOG EH PRUH KHDYLO\ LQoXHQFHG E\ WKH DFWLRQ IDU RXW LQ WKH WDLOV
DQG ZH FRQMHFWXUH WKDW WKH\ ZRXOG EH PRUH OLNHO\ WR EH XQFRQGLWLRQDOO\ QHJDWLYH DW VKRUW
KRUL]RQV IRU D ZLGHU UDQJH RI YDOXHV RI + 9  1HYHUWKHOHVV WKH FRQFHSW RI VNHZQHVV LV VWLOO
DQ DWWUDFWLYH RQH WR IRFXV RQ VLQFH LW LV LQWXLWLYH HDV\ WR FDOFXODWH LQ RXU PRGHO DQG
DOORZV XV WR PDS RXU nQGLQJV LQWR WKH ODUJH ERG\ RI H[LVWLQJ HYLGHQFH WKDW LV EDVHG RQ WKLV
SDUDPHWULF PHDVXUH
,Q WKLV VSLULW DQRWKHU HPSLULFDOO\UHOHYDQW WKRXJKW H[SHULPHQW LV WR DVN KRZ VNHZQHVV
YDULHV ZLWK WKH UHWXUQ KRUL]RQ :H EHJLQ E\ GHnQLQJ D VFDOHG PHDVXUH RI PHGLXPKRUL]RQ
UHWXUQV
5P   5￿  5￿ 
S
 
7KH PHDVXUH LV VFDOHG VR WKDW LQ WKH UDWLRQDOH[SHFWDWLRQV EHQFKPDUN PHGLXPKRUL]RQ
UHWXUQV KDYH WKH VDPH YDULDQFH DV VKRUWKRUL]RQ UHWXUQV WKLV VRUW RI DGMXVWPHQW LV QHFHVVDU\
LI ZH DUH WR PDNH PHDQLQJIXO FRPSDULVRQV RI VNHZQHVV DFURVV KRUL]RQV￿￿ :LWK WKH GHnQLWLRQ
LQ KDQG ZH FDQ HVWDEOLVK WKH IROORZLQJ
3URSRVLWLRQ  )RU YDOXHV RI + 9 !  (>5￿
P@ ! (>5￿
V@ 7KDW LV PHGLXPKRUL]RQ VNHZ
QHVV LV OHVV QHJDWLYH WKDQ VKRUWKRUL]RQ VNHZQHVV ZKHQ WKHUH DUH VXpFLHQWO\ ODUJH GLmHUHQFHV
RI RSLQLRQ
7KLV UHVXOW LV GULYHQ E\ WKH IROORZLQJ VLPSOH ORJLF $V ZH OHQJWKHQ WKH KRUL]RQ RYHU
ZKLFK UHWXUQV DUH FDOFXODWHG WKH SRWHQWLDO IRU SULFHV WR PRYH YHU\ VKDUSO\ GRZQZDUG LQ D
￿￿:LWKRXW WKH VFDOLQJ￿ WKHUH ZRXOG EH D VWURQJ WHQGHQF\ IRU ORQJHU￿KRUL]RQ UHWXUQV￿ GXH WR WKHLU JUHDWHU
YDULDQFH￿ WR KDYH KLJKHU UDZ WKLUG PRPHQWV￿
VKRUW LQWHUYDO EHWZHHQ WLPH  DQG WLPH  FDUULHV OHVV ZHLJKW DQG WKHUHIRUH FRQWULEXWHV OHVV
WR QHJDWLYH VNHZQHVV 3URSRVLWLRQ  DOVR VTXDUHV QLFHO\ ZLWK WKH DYDLODEOH HYLGHQFH )RU
H[DPSOH %DNVKL &DR DQG &KHQ  DQG 'HUPDQ  nQG WKDW WKH PDJQLWXGH RI WKH
?VPLUN LQ 6	3  LQGH[RSWLRQ LPSOLHG YRODWLOLWLHV^WKH H[WHQW WR ZKLFK LPSOLHG YRODWLOLWLHV
IRU RXWRIWKHPRQH\ SXWV H[FHHG WKRVH IRU RXWRIWKHPRQH\ FDOOV^LV D GHFUHDVLQJ IXQFWLRQ
RI WKH PDWXULW\ RI WKH RSWLRQV 7KXV WKH RSWLRQV PDUNHW LV VXJJHVWLQJ WKDW QHJDWLYH UHWXUQ
VNHZQHVV LQ WKH 6	3  LQGH[ GLPLQLVKHV ZLWK WKH KRUL]RQ RYHU ZKLFK UHWXUQV DUH PHDVXUHG
& 7UDGLQJ YROXPH DQG FRQGLWLRQDO VNHZQHVV
$OWKRXJK ZH KDYH QRW HPSKDVL]HG LW WR WKLV SRLQW RXU PRGHO^OLNH DQ\ PRGHO LQFRUSRUDWLQJ
GLmHUHQFHV RI RSLQLRQ^KDV VWUDLJKWIRUZDUG LPSOLFDWLRQV IRU WUDGLQJ YROXPH￿￿ 6LPSO\ SXW
ZKHQ WKH JDS EHWZHHQ $
V DQG %
V YDOXDWLRQV LV ODUJHU DW WLPH  WKHUH ZLOO WHQG WR EH PRUH
WXUQRYHU %XW VLQFH LW LV GLYHUJHQFH RI RSLQLRQ DW WLPH  WKDW OHDGV WR LQIRUPDWLRQ EHLQJ
KLGGHQ DQG WKHUHE\ VHWV WKH VWDJH IRU WKH QHJDWLYH DV\PPHWULHV LQ UHWXUQV DW WLPH  ZH DOVR
KDYH D PRUH QRYHO UHVXOW DERXW FRQGLWLRQDO VNHZQHVV WKDW WLPH WUDGLQJ YROXPH IRUHFDVWV
WKH GHJUHH RI QHJDWLYH VNHZQHVV DW WLPH 
7R VKRZ PRUH FOHDUO\ ZK\ WKLV LV VR ZH FRQVLGHU D VLWXDWLRQ ZKHUH +!9 ￿￿ :H
FRQWLQXH WR DVVXPH WKDW DV RI WLPH  LQYHVWRUV $ DQG % KDYH QR LQLWLDO HQGRZPHQW RI WKH
VWRFN 1RZ OHW XV DVN ZKDW WKH WUDGLQJ YROXPH LV DW WLPH ￿￿ $
V YDOXDWLRQ RI WKH VWRFN
DW WLPH  LV VLPSO\ KLV SULRU 9  + %
V YDOXDWLRQ DW WLPH  LV 6% %\ YLUWXH RI WKH
DVVXPSWLRQ WKDW +!9 LW IROORZV WKDW $
V WLPH YDOXDWLRQ LV DOZD\V KLJKHU WKDQ %
V 2U
VDLG GLmHUHQWO\ $
V YDOXDWLRQ DOZD\V OLHV DERYH WKH PDUNHW SULFH RI 3￿ ZKLOH %
V YDOXDWLRQ
DOZD\V OLHV EHORZ WKH PDUNHW SULFH +HQFH $ LV D EX\HU RI VWRFN IURP WKH VXSSO\ LQLWLDOO\
KHOG E\ WKH DUELWUDJHXUV ZKLOH % VLWV RXW RI WKH PDUNHW LQ HTXLOLEULXP 6R WUDGLQJ YROXPH
DW WLPH  FDQ EH FRPSOHWHO\ VXPPDUL]HG E\ WKH DPRXQW RI VWRFN WKDW LQYHVWRU $ EX\V IURP
WKH DUELWUDJHXUV
&OHDUO\ DV ORQJ DV $ LV ULVNDYHUVH WKH DPRXQW WKDW KH EX\V ZLOO EH DQ LQFUHDVLQJ IXQFWLRQ
￿￿6HH￿ H￿J￿￿ +DUULV DQG 5DYLY ￿￿￿￿￿￿￿ .DQGHO DQG 3HDUVRQ ￿￿￿￿￿￿￿ DQG 2GHDQ ￿￿￿￿￿￿ IRU RWKHU PRGHOV
ZKHUH GLmHUHQFHV RI RSLQLRQ GULYH WUDGLQJ YROXPH￿
￿￿7KLV SDUDPHWULF UHVWULFWLRQ VLPSOLnHV WKH DQDO\VLV EXW LV QRW VWULFWO\ QHFHVVDU\ IRU WKH UHVXOWV WKDW IROORZ￿
￿￿,PSOLFLWO\￿ ZH DUH DVVXPLQJ WKDW $ DQG % DUH QRW DFWLYH LQ WKH PDUNHW DW WLPH ￿￿ DQG WKDW SULFHV DW WKLV
WLPH DUH VHW ￿ZLWKRXW DQ\ WUDGLQJ YROXPH￿ E\ WKH DUELWUDJHXUV￿ ZKR DOO DJUHH RQ ZKDW WKH VWRFN LV ZRUWK H[
DQWH￿
RI WKH GLmHUHQFH EHWZHHQ KLV YDOXDWLRQ DQG WKH PDUNHW SULFH %XW WKLV LV WKH VDPH WKLQJ
DV VD\LQJ WKDW $ EX\V PRUH ZKHQ % KDV D ORZHU VLJQDO 6% VLQFH WKH PDUNHW SULFH 3￿ LV DQ
LQFUHDVLQJ IXQFWLRQ RI 6%7 K X VZ HK D Y H 
/HPPD  )RU +!9 WUDGLQJ YROXPH DW WLPH  LV D PRQRWRQLFDOO\ GHFUHDVLQJ IXQFWLRQ
RI 6% ,Q SDUWLFXODU YROXPH LV VWULFWO\ GHFUHDVLQJ LQ 6% IRU 6% !6 e
% DQG DWWDLQV D n[HG
PD[LPXP ZKHQ 6%  6e
%
7KH LPSOLFDWLRQV IRU FRQGLWLRQDO VNHZQHVV IROORZ LPPHGLDWHO\ IURP WKH OHPPD VLQFH
WKHUH FDQ RQO\ EH QHJDWLYH VNHZQHVV LQ UHWXUQV DW WLPH  LI 6% ZDV QRW IXOO\ UHYHDOHG DW WLPH
^LH LI 6%  6e
% ,Q RWKHU ZRUGV WKHUH FDQ RQO\ EH QHJDWLYH VNHZQHVV DW WLPH  LI YROXPH
DW WLPH  ZDV DW LWV PD[LPDO OHYHO +HQFH ZH KDYH HVWDEOLVKHG
3URSRVLWLRQ  )RU +!9 WKH GHJUHH RI QHJDWLYH VNHZQHVV LQ WLPH UHWXUQV LV LQFUHDVLQJ
LQ WLPH WUDGLQJ YROXPH
3URSRVLWLRQ  FDQ LQ SULQFLSOH EH WHVWHG TXLWH GLUHFWO\ XVLQJ HLWKHU WLPHVHULHV GDWD RQ WKH
DJJUHJDWH PDUNHW RU GDWD RQ LQGLYLGXDO VWRFNV 0RUHRYHU LW ZRXOG DSSHDU WR EH SDUWLFXODUO\
XVHIXO LQ FRQVWUXFWLQJ D VKDUS RXWRIVDPSOH WHVW RI RXU WKHRU\ )RU ZKLOH WKHUH DUH RWKHU
PRGHOV WKDW FDQ GHOLYHU QHJDWLYH DV\PPHWULHV LQ UHWXUQV ZH DUH QRW DZDUH RI DQ\ WKDW OLQN
WKHVH QHJDWLYH DV\PPHWULHV WR WUDGLQJ YROXPH :H UHWXUQ WR WKHVH LVVXHV LQ PRUH GHWDLO
EHORZ
,9 0XOWLSOH 6WRFNV DQG &RQWDJLRQ
$V GLVFXVVHG LQ WKH ,QWURGXFWLRQ WKHUH LV HYLGHQFH WKDW LQGLYLGXDO VWRFNV EHFRPH PRUH
KLJKO\ FRUUHODWHG ZLWK RQH DQRWKHU GXULQJ PDUNHW GHFOLQHV 7KLV HmHFW PLJKW EH VHHQ DV
LQGLFDWLYH RI D IRUP RI ?FRQWDJLRQ :H QRZ GLVFXVV WZR YDULDWLRQV RQ RXU PRGHO ZKLFK
LOOXVWUDWH KRZ VXFK DQ HmHFW PLJKW DULVH
$ 'LmHUHQFHV RI RSLQLRQ DERXW WKH PDUNHW IDFWRU
2QH YHU\ HDV\ ZD\ WR JHQHUDWH LQFUHDVHG FURVVVWRFN FRUUHODWLRQV LQ D PDUNHW GRZQWXUQ
LV VLPSO\ WR DUJXH WKDW WKH UHWXUQV RQ WKH PDUNHW SRUWIROLR LWVHOI DUH IRU VRPH UHDVRQ
QHJDWLYHO\ VNHZHG 7R EH PRUH SUHFLVH VXSSRVH WKDW WKHUH DUH D ODUJH QXPEHU RI VWRFNV DQG
WKDW WKH UHWXUQ RQ DQ\ JLYHQ VWRFN L REH\V D RQHIDFWRU VWUXFWXUH
5L   50  =L 
ZKHUH 5L LV WKH UHWXUQ RQ VWRFN L 50 LV WKH PHDQ]HUR UHWXUQ RQ WKH PDUNHW IDFWRU DQG
=L LV D PHDQ]HUR LGLRV\QFUDWLF FRPSRQHQW WKDW LV LQGHSHQGHQWO\ DQG LGHQWLFDOO\ GLVWULEXWHG
DFURVV DOO VWRFNV DQG LQGHSHQGHQW RI 50
)RU D JLYHQ UHDOL]DWLRQ RI 50 ZH GHnQH A }LM WR EH WKH DYHUDJH YDOXH DFURVV DOO SDLUV RI
VWRFNV RI WKH VDPSOH HVWLPDWRU RI WKH FRYDULDQFH EHWZHHQ WKH UHWXUQV RQ DQ\ WZR VWRFNV L
DQG M
A }LM  (>5L5MM50@ 
6LPLODUO\ ZH GHnQH A |LM DV WKH DYHUDJH YDOXH RI WKH VDPSOH HVWLPDWRU RI WKH FRUUHODWLRQ
EHWZHHQ WKH UHWXUQV RQ DQ\ WZR VWRFNV L DQG M







1RWH WKDW ERWK A }LM DQG A |LM DUH UDQGRP YDULDEOHV WKDW GHSHQG RQ WKH UHDOL]DWLRQ RI 50
,Q WKH DSSHQGL[ ZH VKRZ WKDW
3URSRVLWLRQ  ,I WKH UHWXUQ RQ WKH PDUNHW IDFWRU LV QHJDWLYHO\ VNHZHG (>5￿
0@  W K H Q 
L FRYA }LM5 0   DQG LL FRYA |LM5 0  
7KH ORJLF LV VWUDLJKWIRUZDUG &RQGLWLRQDO RQ D ODUJH PRYHPHQW LQ WKH PDUNHW IDFWRU
LQGLYLGXDO VWRFN UHWXUQV DUH KLJKO\ FRUUHODWHG^WKLV LV WUXH HYHQ LI WKH PDUNHW IDFWRU LV V\P
PHWULFDOO\ GLVWULEXWHG %XW LI WKH PDUNHW IDFWRU LV QHJDWLYHO\ VNHZHG WKHQ D ODUJH PRYHPHQW
LQ LW LV PRUH OLNHO\ WR RFFXU RQ D GHFOLQH 6R RQ DYHUDJH GHFOLQHV LQ WKH PDUNHW IDFWRU FRU
UHVSRQG WR LQFUHDVHG YDOXHV RI A }LM DQG A |LM
7KHUHIRUH LI RQH DVVXPHV WKDW WKH PDUNHW IDFWRU LV LWVHOI D WUDGHG DVVHW DQG WKDW RXU
PRGHO FDQ EH DSSOLHG GLUHFWO\ WR LW WKH UHVXOW DERXW LQFUHDVHG FURVVVWRFN FRUUHODWLRQV LQ D
GRZQWXUQ ZLOO IROORZ DW VKRUW KRUL]RQV VR ORQJ DV WKHUH DUH VXpFLHQW GLmHUHQFHV RI RSLQLRQ
DERXW WKH PDUNHW IDFWRU WKDW WKH FRQGLWLRQV RI 3URSRVLWLRQ  DSSO\ ,Q RWKHU ZRUGV LI IRU
WKH PDUNHW IDFWRU ZH KDYH WKDW + 9 !  WKHQ WKH PDUNHW IDFWRU ZLOO H[KLELW QHJDWLYH
VNHZQHVV DW VKRUW KRUL]RQV DQG FURVVVWRFN FRUUHODWLRQV ZLOO FRYDU\ QHJDWLYHO\ ZLWK PDUNHW
UHWXUQV
% ,GLRV\QFUDWLF VKRFNV WR VWRFN L V S L O OR Y H UW RV W R F NM
,Q WKH SUHFHGLQJ VHWXS ?FRQWDJLRQ DULVHV WKURXJK VKRFNV WR WKH PDUNHW IDFWRU 7KDW LV
ZKHQ WKHUH LV D ODUJH GURS LQ WKH PDUNHW IDFWRU DOO VWRFNV WHQG WR IDOO WRJHWKHU $OWKRXJK
WKLV DSSURDFK LV DGHTXDWH IRU nWWLQJ WKH HPSLULFDO IDFWV DERXW LQFUHDVHG FRUUHODWLRQV LQ
GRZQWXUQV LW PD\ QRW TXLWH FDSWXUH WKH HFRQRPLF LQWXLWLRQ WKDW PDQ\ SHRSOH KDYH DERXW
FRQWDJLRQ ,Q WKLV UHJDUG SHUKDSV D VKDUSHU GHnQLWLRQ RI FRQWDJLRQ LV WKH LGHD WKDW ZKHQ
WKHUH LV EDG nUPVSHFLnF QHZV DERXW RQH VWRFN L DW VRPH WLPH W WKLV FDXVHV D GHFOLQH LQ
WKH SULFH RI DQRWKHU VWRFN M HYHQ WKRXJK WKH WLPHW QHZV KDV DEVROXWHO\ QRWKLQJ WR GR ZLWK
VWRFN M
V RZQ IXQGDPHQWDOV￿￿
7R FDSWXUH WKLV LGHD ZH FRQVLGHU DQ H[WHQVLRQ RI RXU PRGHO ZKHUH WKHUH DUH WZR VWRFNV
(DFK VWRFN KDV LWV RZQ JURXSV RI LQYHVWRUV $L DQG %L IRU VWRFN L DQG DQDORJRXVO\ IRU VWRFN
M (DFK VWRFN DOVR KDV LWV RZQ JURXS RI DUELWUDJHXUV 7R NHHS WKLQJV VLPSOH ZH IRFXV RQ
WKH SRODU FDVH ZKHUH IRU ERWK VWRFNV +   9 
7KH LQIRUPDWLRQ VWUXFWXUH LV DV IROORZV $W WLPH  LQYHVWRU %L REVHUYHV 6%￿LD Q GD W
WLPH  LQYHVWRU $L REVHUYHV 6$￿L DQG DQDORJRXVO\ IRU VWRFN M 7KH WHUPLQDO GLYLGHQGV RQ
WKH VWRFNV DUH JLYHQ E\
'L   6$￿L  6%￿L  o6%￿M qL 
'M   6$￿M  6%￿M  o6%￿L qM 
ZKHUH  o 7KXV WKH VLJQDOV RI WKH $ LQYHVWRUV DUH FRPSOHWHO\ nUPVSHFLnF ZKLOH
WKH VLJQDOV RI WKH % LQYHVWRUV FRQWDLQ VRPH FRPPRQ LQIRUPDWLRQ ,Q SDUWLFXODU WKH VLJQDO
RI LQYHVWRU %L LV DOVR LQIRUPDWLYH DERXW WKH WHUPLQDO GLYLGHQG RQ VWRFN M
7KH SULFLQJ RI WKH WZR VWRFNV SURFHHGV DV IROORZV )LUVW QRWH WKDW EHFDXVH ZH KDYH
DVVXPHG WKDW +   9  E\ /HPPD  QR LQIRUPDWLRQ DW DOO FRPHV RXW IRU HLWKHU VWRFN DW WLPH
^ERWK 6%￿L DQG 6%￿M UHPDLQ FRPSOHWHO\ KLGGHQ DW WKLV WLPH 1H[W DW WLPH  ZH DVVXPH WKDW
WKH PDUNHWV IRU WKH WZR VWRFNV DUH PRPHQWDULO\ VHJPHQWHG 7KDW LV WKH DXFWLRQ PHFKDQLVPV
￿￿7KLV VKDUSHU GHnQLWLRQ DSSHDUV LQ PDQ\ DFFRXQWV RI HPHUJLQJ￿PDUNHWV FULVHV￿ ZKHUH WKH SX]]OH SRVHG
RIWHQ JRHV VRPHWKLQJ OLNH WKLV￿ :K\ LV LW WKDW EDG QHZV WKDW ZRXOG VHHP WR EH VSHFLnFDOO\ DERXW WKH 5XVVLDQ
HFRQRP\ QRW RQO\ GHYDVWDWHV WKH 5XVVLDQ VWRFN PDUNHW EXW VRPHKRZ OHDGV WR D GURS LQ WKH %UD]LOLDQ PDUNHW
DV ZHOO" 6HH￿ H￿J￿￿ .RGUHV DQG 3ULWVNHU ￿￿￿￿￿￿ IRU D UHFHQW WUHDWPHQW DQG UHIHUHQFHV WR UHODWHG ZRUN￿
IRU WKH WZR DUH UXQ VHSDUDWHO\ 7KXV WKH DXFWLRQ IRU VWRFN L DW WLPH  RQO\ LQYROYHV LQYHVWRUV
$L DQG %L 7KLV LPSOLHV WKDW SULFHV DW WLPH  DUH JLYHQ H[DFWO\ DV LQ /HPPDV  ZLWK WKH
DSSURSULDWH L DQG M VXEVFULSWV
+RZHYHU ULJKW DIWHU WKH LQGLYLGXDO PDUNHWV FOHDU LQ VHJPHQWHG IDVKLRQ DW WLPH  ZH
LQVHUW DQRWKHU GDWH ZKLFK ZH FDOO WLPH  DW ZKLFK SRLQW ZH DOORZ WKH DUELWUDJHXUV WR
ORRN DW SULFHV LQ ERWK PDUNHWV VLPXOWDQHRXVO\ LQ RUGHU WR XSGDWH WKHLU HVWLPDWHV 7KXV IRU
H[DPSOH LI 6%￿L LV IXOO\ UHYHDOHG LQ WKH VWRFN L DXFWLRQ DW WLPH  LW GRHV QRW DSSHDU LQ WKH
SULFH RI VWRFN M DW WLPH  EXW LW GRHV LPPHGLDWHO\ DIWHUZDUG DW WLPH ￿￿
,W VKRXOG QRZ EH DSSDUHQW KRZ WKHUH FDQ EH FRQWDJLRQ LQ WKLV IUDPHZRUN 6XSSRVH WKDW
DW WLPH  WKHUH LV QR QHZV DERXW VWRFN M^LH 6$￿M VWD\V MXVW DW LWV SULRU YDOXH RI 9 +^
EXW WKHUH LV EDG nUPVSHFLnF QHZV DERXW VWRFN L LQ WKH IRUP RI D ORZ UHDOL]DWLRQ RI 6$￿L
,QLWLDOO\ LQ WKH VHJPHQWHG WLPH DXFWLRQV WKH SULFH RI VWRFN M LV XQFKDQJHG +RZHYHU WKH
SULFH RI VWRFN L IDOOV DQG SUHYLRXVO\ KLGGHQ LQIRUPDWLRQ DERXW 6%￿L LV UHYHDOHG IRU H[DFWO\
WKH VDPH UHDVRQV DV LQ WKH RQHVWRFN FDVH :KHQ ZH DOORZ IRU LQIRUPDWLRQVKDULQJ DW WLPH
 WKLV QHZ LQIRUPDWLRQ RQ 6%￿L LV LPSRXQGHG LQWR WKH SULFH RI VWRFN M 6R UHPDUNDEO\
WKH SULFH RI VWRFN M PRYHV HYHQ WKRXJK WKHUH LV DEVROXWHO\ QR FRQWHPSRUDQHRXV QHZV DERXW
LWV RZQ IXQGDPHQWDOV 7KLV LQ WXUQ LQGXFHV D FRUUHODWLRQ EHWZHHQ WKH WZR VWRFNV DW D WLPH
ZKHQ VWRFN L LV IDOOLQJ
$V D FRQVHTXHQFH WKLV VHWXS DOVR GHOLYHUV LQFUHDVHG FRPRYHPHQWV GXULQJ PDUNHW GH
FOLQHV 7R EH VSHFLnF ZH GHnQH WKH SULFH RI VWRFN L DW WLPH  DV 3L￿￿￿ DQG WKH FRUUHVSRQGLQJ
WZRSHULRG UHWXUQV￿￿
5L   3L￿￿￿ b 3L￿￿ 
50   5L  5M  
+HUH 50 LV WKH UHWXUQ RQ D ?PDUNHW SRUWIROLR WKDW LV DQ HTXDOZHLJKWHG FRPELQDWLRQ RI
VWRFNV L DQG M ,Q DGGLWLRQ ZH GHnQH A }LM WR EH WKH VDPSOH HVWLPDWRU RI WKH FRYDULDQFH
￿￿7KH PRPHQWDU\ VHJPHQWDWLRQ RI WKH WZR PDUNHWV EHIRUH ZH DOORZ IXOO LQIRUPDWLRQ￿VKDULQJ DW WLPH ￿￿
LV MXVW D PRGHOOLQJ WULFN￿ :H GR LW VR DV WR NHHS WKH DXFWLRQV IRU WKH WZR VWRFNV VHSDUDWH￿ ZKLFK JUHDWO\
VLPSOLnHV WKH DQDO\VLV RI HTXLOLEULXP LQ WHUPV RI FXWRm OHYHOV￿ HWF￿ ,QGHHG￿ LW DOORZV XV WR XVH DOO RXU HDUOLHU
UHVXOWV IURP /HPPDV ￿￿￿ ZLWKRXW DQ\ PRGLnFDWLRQ￿
￿￿1RWH WKDW LW LV QR ORQJHU PHDQLQJIXO WR GLVWLQJXLVK EHWZHHQ RQH DQG WZR￿SHULRG UHWXUQV￿ VLQFH JLYHQ RXU
VLPSOLI\LQJ DVVXPSWLRQ WKDW +  ￿ 9 ￿ SULFHV GR QRW FKDQJH DW WLPH ￿￿
EHWZHHQ WKH UHWXUQV RQ VWRFNV L DQG M
A }LM   5L5M 
1RWH WKDW QRZ A }LM LV D UDQGRP YDULDEOH WKDW GHSHQGV RQ WKH UHDOL]DWLRQV RI ERWK 5L DQG 5M
:H SURYH LQ WKH DSSHQGL[ WKDW
3URSRVLWLRQ  7KH FRYDULDQFH HVWLPDWRU IRU VWRFNV L DQG M FRYDULHV QHJDWLYHO\ ZLWK WKH
UHWXUQ RQ WKH PDUNHW SRUWIROLR FRYA }LM5 0  
95 H O D W H G : R U N
,Q WKLV VHFWLRQ ZH GLVFXVV WKH OLQN EHWZHHQ RXU WKHRU\ DQG SUHYLRXV ZRUN WKDW DOVR IRFXVHV
RQ HLWKHU ODUJH SULFH PRYHPHQWV RU UHWXUQ DV\PPHWULHV :H GLYLGH WKLV RWKHU ZRUN LQWR
WKUHH EURDG FDWHJRULHV  UDWLRQDO PRGHOV ZLWK LQFRPSOHWH LQIRUPDWLRQ DJJUHJDWLRQ 
YRODWLOLW\IHHGEDFN PRGHOV  EHKDYLRUDO VWRULHV
$ 5DWLRQDO PRGHOV ZLWK LQFRPSOHWH LQIRUPDWLRQ DJJUHJDWLRQ
2QH LPSRUWDQW FODVV RI WKHRULHV VKRZV KRZ WKHUH FDQ EH ODUJH PRYHPHQWV LQ DVVHW SULFHV
LQ WKH DEVHQFH RI H[WHUQDO QHZV DERXW IXQGDPHQWDOV HYHQ ZKHQ DOO PDUNHW SDUWLFLSDQWV
DUH IXOO\ UDWLRQDO 1RWDEOH SDSHUV LQFOXGH *URVVPDQ  *HQQRWWH DQG /HODQG 
-DFNOLQ .OHLGRQ DQG 3oHLGHUHU  DQG 5RPHU ￿￿ $OO WKHVH SDSHUV VKDUH D FRPPRQ
WKHPH LQYHVWRUV DUH LQLWLDOO\ LPSHUIHFWO\ LQIRUPHG DERXW VRPH LPSRUWDQW YDULDEOH ZKLFK LV
QRW UHYHDOHG WR WKHP LQ SULFHV +RZHYHU WKH SURFHVV RI WUDGLQJ PD\ HYHQWXDOO\ FDXVH WKLV
LQIRUPDWLRQ WR FRPH RXW DW ZKLFK WLPH SULFHV FDQ FKDQJH VKDUSO\ HYHQ LI QR H[WHUQDO QHZV
KDV DUULYHG
$OWKRXJK RXU PRGHO LQFRUSRUDWHV VRPH OHVVWKDQIXOO\UDWLRQDO DJHQWV LW FOHDUO\ GUDZV
KHDYLO\ RQ WKH EDVLF LQVLJKWV IURP WKLV HDUOLHU ZRUN SDUWLFXODUO\ 5RPHU  5RPHU
V
PRGHO KDV WKH IHDWXUH WKDW WUDGHUV VWDUW RXW QRW NQRZLQJ WKH SUHFLVLRQ RI HDFK RWKHUV

LQIRUPDWLRQ $V VKRFNV DUULYH WKH\ XSGDWH WKHLU HVWLPDWHV RI WKLV SUHFLVLRQ ZKLFK FDQ EH
JLYHQ WKH LQWHUSUHWDWLRQ WKDW HDFK WUDGHU LV OHDUQLQJ DERXW WKH HODVWLFLW\ RI GHPDQG RI RWKHU
￿￿6HH .OHLGRQ ￿￿￿￿￿￿ IRU D GHWDLOHG UHYLHZ RI WKLV EUDQFK RI WKH OLWHUDWXUH DQG IXUWKHU UHIHUHQFHV￿
WUDGHUV 7KLV LV EURDGO\ DQDORJRXV WR RXU LGHD RI WKH DUELWUDJHXUV OHDUQLQJ DERXW WKH H[WHQW
RI ?EX\LQJ VXSSRUW IURP LQYHVWRU % DV LQYHVWRU $ EDLOV RXW RI WKH PDUNHW
,Q VSLWH RI WKH VLPLODULWLHV KRZHYHU WKHUH LV RQH FUXFLDO GLVWLQFWLRQ EHWZHHQ RXU PRGHO
DQG WKHVH RWKHUV RXUV LV IXQGDPHQWDOO\ DV\PPHWULF SURGXFLQJ ODUJHU GRZQZDUG SULFH PRYH
PHQWV WKDQ XSZDUG RQHV ,Q FRQWUDVW DOO WKH ORJLF LQ 5RPHU  LV WRWDOO\ V\PPHWULF
VR ODUJH XS DQG GRZQ PRYHV DUH HTXDOO\ OLNHO\￿￿ 6RPHZKDW PRUH VXEWO\ ZKLOH WKH PRGHOV
RI *URVVPDQ  *HQQRWWH DQG /HODQG  DQG -DFNOLQ HW DO  KDYH EHHQ XVHG
VSHFLnFDOO\ WR H[SODLQ WKH VWRFNPDUNHW FUDVK RI 2FWREHU  WKLV DUJXPHQW HQWDLOV WKH
DGGLWLRQDO DVVXPSWLRQ WKDW PDUNHW SDUWLFLSDQWV V\VWHPDWLFDOO\ XQGHUHVWLPDWHG WKH H[WHQW
RI SRUWIROLR LQVXUDQFH WKDW ZDV LQ SODFH SULRU WR WKH FUDVK :KLOH VXFK D ?RQHEDGGUDZ
W\SH RI DVVXPSWLRQ PD\ EH D SHUIHFWO\ UHDVRQDEOH ZD\ WR UDWLRQDOL]H D VLQJOH JLYHQ HYHQW LW
LV KDUG WR XVH WKHVH VRUWV RI PRGHOV LI WKH JRDO LV WR H[SODLQ D SHUYDVLYH WHQGHQF\ RI PDUNHWV
WR PHOW GRZQ UDWKHU WKDQ PHOW XS ,Q RWKHU ZRUGV LI RQH UXQV WKHVH PRGHOV RYHU UHSHDWHGO\
RQ DYHUDJH WUDGHUV VKRXOG EH MXVW DV OLNHO\ WR RYHUHVWLPDWH DV WR XQGHUHVWLPDWH WKH H[WHQW
RI SRUWIROLR LQVXUDQFH VR WKH ORQJUXQ GLVWULEXWLRQ VKRXOG VKRZ MXVW DV PDQ\ ELJ XS PRYHV
DV ELJ GRZQ PRYHV￿￿
% 9RODWLOLW\IHHGEDFN PRGHOV
8QOLNH WKH LQFRPSOHWHLQIRUPDWLRQDJJUHJDWLRQ WKHRULHV WKH YRODWLOLW\IHHGEDFN OLWHUDWXUH
ZKLFK LQFOXGHV 3LQG\FN  )UHQFK 6FKZHUW DQG 6WDPEDXJK  DQG &DPSEHOO DQG
+HQWVFKHO  LV DOO DERXW DV\PPHWULHV LQ UHWXUQV 7KH EDVLF LGHD LV D VLPSOH RQH :KHQ
D ODUJH SLHFH RI QHZV DUULYHV WKLV VLJQDOV WKDW PDUNHW YRODWLOLW\ KDV JRQH XS $VVXPLQJ
WKDW PDUNHW YRODWLOLW\ FRPPDQGV D ULVN SUHPLXP WKH SRVLWLYH HmHFW RI D ODUJH SLHFH RI JRRG
QHZV LV GDPSHG DV WKH LQFUHDVHGULVNSUHPLXP HmHFW SDUWLDOO\ RmVHWV WKH GLUHFW JRRGQHZV
HmHFW &RQYHUVHO\ WKH QHJDWLYH HmHFW RI D ODUJH SLHFH RI EDG QHZV LV DPSOLnHG 7KH UHVXOW LV
￿￿$ UHFHQW SDSHU WKDW H[WHQGV 5RPHU ￿￿￿￿￿￿ LV &RYDO DQG +LUVKOHLIHU ￿￿￿￿￿￿￿ 7KHLU PRGHO FDQ SURGXFH
FHUWDLQ FRQGLWLRQDO SDWWHUQV LQ VNHZQHVV^L￿H￿￿ QHJDWLYH VNHZQHVV DIWHU SULFH LQFUHDVHV￿ DQG SRVLWLYH VNHZQHVV
DIWHU SULFH GHFOLQHV￿ +RZHYHU￿ LW DSSHDUV WKDW￿ OLNH LQ 5RPHU￿V PRGHO￿ WKHUH LV QR XQFRQGLWLRQDO VNHZQHVV￿
DQG KHQFH QR SUHGLFWLRQ WKDW ODUJH GRZQ PRYHV DUH H[ DQWH PRUH OLNHO\ WKDQ ODUJH XS PRYHV￿
￿￿$ VLPLODU REVHUYDWLRQ FDQ EH PDGH DERXW RWKHU￿ PRUH PLFURVWUXFWXUH￿RULHQWHG DFFRXQWV RI WKH 2FWREHU
￿￿￿￿ FUDVK￿ LQFOXGLQJ WKRVH LQ WKH %UDG\ 5HSRUW ￿￿￿￿￿￿ RU *UHHQZDOG DQG 6WHLQ ￿￿￿￿￿￿￿ 7KHVH DFFRXQWV
HPSKDVL]H KRZ XQXVXDOO\ ODUJH VHOOLQJ YROXPH RYHUZKHOPHG PDUNHW￿PDNLQJ FDSDFLW\￿ WKHUHE\ H[DFHUEDWLQJ
WKH GHFOLQH LQ SULFHV￿ %XW WKHLU LQKHUHQWO\ V\PPHWULF ORJLF ZRXOG VHHP WR VXJJHVW WKDW LI WKHUH ZHUH HYHU
FRPSDUDEOH EX\LQJ YROXPH￿ RQH VKRXOG JHW DQ HTXDO￿VL]HG LQFUHDVH LQ SULFHV￿
WKDW HYHQ LI WKH SURFHVV GULYLQJ QHZV LV V\PPHWULF UHWXUQV^SDUWLFXODUO\ WKH UHWXUQV RQ WKH
PDUNHW SRUWIROLR^ZLOO EH QHJDWLYHO\ VNHZHG
2QH LPSRUWDQW GLmHUHQFH EHWZHHQ RXU DSSURDFK DQG WKH YRODWLOLW\IHHGEDFN PRGHOV LV
WKDW WKH\ DUH VHW LQ D UHSUHVHQWDWLYHDJHQW IUDPHZRUN DQG KHQFH DUH FRPSOHWHO\ VLOHQW RQ
WUDGLQJ YROXPH ZKLOH RXU IRFXV RQ GLmHUHQFHV RI RSLQLRQ OHDGV YHU\ QDWXUDOO\ WR D OLQNDJH
EHWZHHQ YROXPH DQG WKH FRQGLWLRQDO LQWHQVLW\ RI QHJDWLYH VNHZQHVV 0RUHRYHU IURP WKH
SHUVSHFWLYH RI RXU LQWHUHVW LQ FUDVKHV D ZHDNQHVV RI WKH YRODWLOLW\IHHGEDFN FODVV RI PRGHOV
LV WKDW OLNH DQ\ UDWLRQDO PRGHO ZLWK SHUIHFW LQIRUPDWLRQ WKH\ UHTXLUH YHU\ ODUJH GRVHV RI
H[WHUQDO SXEOLF QHZV LI WKH\ DUH WR JHQHUDWH YHU\ ODUJH SULFH PRYHPHQWV￿￿ 7KXV WKHVH PRGHOV
PD\ EH PRUH KHOSIXO LQ WKLQNLQJ DERXW VNHZQHVV LQ ?W\SLFDO VWRFN UHWXUQV DV RSSRVHG WR
UDUH WDLO HYHQWV FHUWDLQO\ WKLV KDV EHHQ WKH IRFXV RI WKH HPSLULFDO OLWHUDWXUH WKDW KDV DGRSWHG
WKH YRODWLOLW\IHHEDFN DSSURDFK￿￿
6R WR JLYH DQ RYHUVLPSOLnHG VXPPDU\ WKH LQFRPSOHWHLQIRUPDWLRQDJJUHJDWLRQ PRGHOV
DQG WKH YRODWLOLW\IHHGEDFN PRGHOV HDFK JHW DW VRPH RI WKH HOHPHQWV RI RXU GHnQLWLRQ RI
D FUDVK %XW QRQH JHW DW DOO WKH HOHPHQWV VLPXOWDQHRXVO\ 7KH LQFRPSOHWHLQIRUPDWLRQ
DJJUHJDWLRQ PRGHOV DUH JRRG IRU SURGXFLQJ ELJ SULFH PRYHPHQWV ZLWKRXW ELJ QHZV EXW QRW
IRU GHOLYHULQJ DV\PPHWULHV &RQYHUVHO\ WKH YRODWLOLW\IHHGEDFN PRGHOV JHQHUDWH DV\PPH
WULHV EXW WKH\ GR QRW OHDYH RSHQ D UROH IRU WUDGLQJ YROXPH 1RU LV LW FOHDU WKDW WKH\ DUH
KHOSIXO IRU WKLQNLQJ DERXW UHDOO\ GUDPDWLF SULFH FKDQJHV SDUWLFXODUO\ LI WKHVH SULFH FKDQJHV
RFFXU LQ WKH DEVHQFH RI HTXDOO\ GUDPDWLF QHZV
& %HKDYLRUDO VWRULHV
,W LV RIWHQ DUJXHG LQIRUPDOO\ WKDW VWRFNPDUNHW FUDVKHV VKRXOG EH WKRXJKW RI DV HYLGHQFH
DJDLQVW WUDGLWLRQDO IXOO\UDWLRQDO PRGHOV RI DVVHW SULFLQJ )RU H[DPSOH 6KOHLIHU DQG 6XP
PHUV  S  ZULWH ?WKH VWRFN LQ WKH HpFLHQW PDUNHWV K\SRWKHVLVFUDVKHG DORQJ ZLWK
WKH UHVW RI WKH PDUNHW RQ 2FWREHU   :KLOH WKLV VHQWLPHQW PD\ ZHOO EH RQ WDUJHW
LW VWULNHV XV DV VRPHZKDW LURQLF WKDW WKH EHKDYLRUDO nQDQFH OLWHUDWXUH KDV QRW UHDOO\ PDGH
￿￿7KH VDPH FDQ EH VDLG RI WKH ?OHYHUDJH HmHFWV￿ DQDO\]HG E\ %ODFN ￿￿￿￿￿￿￿ &KULVWLH ￿￿￿￿￿￿ DQG 6FKZHUW
￿￿￿￿￿￿￿ WKH\ FDQ FOHDUO\ FUHDWH DV\PPHWULHV￿ EXW WKH\ FDQQRW GHOLYHU SULFH FKDQJHV WKDW DUH RXW RI SURSRUWLRQ
WR FRQWHPSRUDQHRXV SXEOLF QHZV￿
￿￿$ UHODWHG SRLQW￿ GXH WR 3RWHUED DQG 6XPPHUV ￿￿￿￿￿￿￿ LV WKDW WKH TXDQWLWDWLYH VLJQLnFDQFH RI WKH
YRODWLOLW\￿IHHGEDFN HmHFW LV OLNHO\ WR EH VPDOO￿ VLQFH VKRFNV WR PDUNHW YRODWLOLW\ DUH QRW YHU\ SHUVLVWHQW￿
PXFK SURJUHVV LQ XQGHUVWDQGLQJ FUDVKHV LQGHHG LQ RXU YLHZ QRW QHDUO\ DV PXFK DV WKH
DERYHGLVFXVVHG OLQH RI ZRUN RQ LQFRPSOHWH LQIRUPDWLRQ DJJUHJDWLRQ
$ VWDQGDUG EHKDYLRUDO LQWHUSUHWDWLRQ RI D PDUNHW FUDVK LV WKDW LW UHSUHVHQWV D VXGGHQ
UDGLFDO VKLIW LQ LQYHVWRU VHQWLPHQW LQ WKH ZRUGV RI 6KLOOHU  S  D FUDVK LV D WLPH
ZKHQ ?WKH LQYHVWLQJ SXEOLF HQ PDVVH FDSULFLRXVO\ FKDQJHV LWV PLQG %XW DV ZLWK WKH PRUH
UDWLRQDO WKHRULHV WKLV H[SODQDWLRQ DJDLQ OHDYHV XQDQVZHUHG WKH TXHVWLRQ RI DV\PPHWULHV
ZK\ LV LW WKDW WKH ELJJHVW FDSULFLRXV FKDQJHV LQ VHQWLPHQW DUH QHJDWLYH UDWKHU WKDQ SRVLWLYH
FKDQJHV" 3HUKDSV RQH PLJKW DUJXH WKDW IHDU DQG SDQLF DUH PRUH SRZHUIXO HPRWLRQV WKDQ
RSWLPLVP DQG HXSKRULD EXW WKLV VWULNHV XV DV DQ XQVDWLVI\LQJ UDWLRQDOL]DWLRQ￿￿
,Q FRQWUDVW RQH RI WKH NH\ VHOOLQJ SRLQWV RI RXU WKHRU\ LV WKDW RQH FDQ VWDUW ZLWK D
V\PPHWULF GULYLQJ SURFHVV IRU LQYHVWRUV
 EHOLHIV DQG VWLOO^ZLWK WKH KHOS RI WKH VKRUWVDOHV
FRQVWUDLQW^JHQHUDWH DV\PPHWULHV LQ UHWXUQV &HUWDLQO\ RQH FDQ LQ WKH VSLULW RI 6KLOOHU
WKLQN RI WKH VLJQDOV LQ RXU PRGHO DV FRQWDLQLQJ DQ HOHPHQW RI FDSULFLRXV LQYHVWRU VHQWLPHQW
%XW QRZ ZH FDQ VD\ WKDW HYHQ LI LQYHVWRU $ LV DV OLNHO\ WR EHFRPH RYHURSWLPLVWLF DV RYHU
SHVVLPLVWLF DW WLPH  WKH PDUNHW LV PRUH OLNHO\ WR PHOW GRZQ WKDQ WR PHOW XS DW WKLV WLPH
9, &RQFOXVLRQV
7KURXJKRXW WKH SDSHU ZH KDYH DWWHPSWHG WR DUJXH WKDW RXU PRGHO GRHV D SDUVLPRQLRXV
MRE RI nWWLQJ D UDQJH RI H[LVWLQJ HPSLULFDO IDFWV DERXW DV\PPHWULHV LQ UHWXUQ GLVWULEXWLRQV
ODUJH SULFH PRYHPHQWV HWF %XW RI FRXUVH DQ\ WKHRU\ LV PRUH DWWUDFWLYH LI LW DOVR RmHUV
VRPH QRYHO DV\HWXQWHVWHG SUHGLFWLRQV DQG WKHUHE\ SXWV LWVHOI DW ULVN RI EHLQJ UHMHFWHG LQ
WKH GDWD
:H EHOLHYH WKDW 3URSRVLWLRQ ^ZKLFK VD\V WKDW KLJK WUDGLQJ YROXPH VKRXOG IRUHFDVW
PRUH QHJDWLYH VNHZQHVV^PD\ EH SDUWLFXODUO\ XVHIXO LQ WKLV UHJDUG ,QGHHG LQ ZRUN WKDW ZDV
LQLWLDWHG DIWHU WKH nUVW GUDIW RI WKLV SDSHU ZDV FRPSOHWHG &KHQ +RQJ DQG 6WHLQ  ZH
FRQGXFW D VHULHV RI FURVVVHFWLRQDO WHVWV WKDW DUH PRWLYDWHG E\ 3URSRVLWLRQ  :H EHJLQ E\
￿￿$V DQ DOWHUQDWLYH WR LQYHVWRU￿VHQWLPHQW VWRULHV￿ WKHUH DUH DOVR UDWLRQDO EXEEOH PRGHOV RI WKH VRUW GHVFULEHG
E\ %ODQFKDUG DQG :DWVRQ ￿￿￿￿￿￿￿ 7KH SRSSLQJ RI D VWRFKDVWLF EXEEOH FDQ EH LQWHUSUHWHG DV D PDUNHW FUDVK￿
DQG LW VDWLVnHV RXU FULWHULD LQ WHUPV RI EHLQJ ERWK D ELJ PRYH LQ WKH DEVHQFH RI QHZV￿ DV ZHOO DV DQ LQKHUHQWO\
DV\PPHWULF SKHQRPHQRQ￿ +RZHYHU￿ EXEEOH PRGHOV KDYH QRW IDUHG ZHOO HPSLULFDOO\ ￿:HVW ￿￿￿￿￿￿￿ )ORRG DQG
+RGULFN ￿￿￿￿￿￿￿￿ 0RUHRYHU￿ WKH\ KDYH WKH XQDWWUDFWLYH IHDWXUH WKDW WKH FUDVK￿ ZKHQ LW RFFXUV￿ LV EDVHG RQ
WKH UHDOL]DWLRQ RI DQ H[WULQVLF ?VXQVSRW￿￿ DQG KHQFH FDQQRW EH H[SODLQHG ZLWKLQ WKH FRQWH[W RI WKH PRGHO￿
FRQVWUXFWLQJ IRU LQGLYLGXDO nUPV D PHDVXUH RI WKH UHDOL]HG VNHZQHVV RI WKHLU GDLO\ UHWXUQV
XVLQJ VL[ PRQWKV RI GDWD DW D WLPH :H WKHQ WU\ WR IRUHFDVW WKLV VNHZQHVV YDULDEOH XVLQJ
RQO\ SULRU LQIRUPDWLRQ )RU H[DPSOH ZH ZRXOG WU\ WR IRUHFDVW WKH UHDOL]HG GDLO\ VNHZQHVV
IRU D JLYHQ nUP RYHU WKH SHULRG -DQXDU\  -XQH   XVLQJ LQIRUPDWLRQ DERXW WKDW
nUP DYDLODEOH SULRU WR -DQXDU\  2QH RI WKH YDULDEOHV WKDW ZH XVH WR GR WKLV IRUHFDVW LV
WKH nUP
V GHWUHQGHG WXUQRYHU IURP WKH SUHYLRXV VL[ PRQWKV -XO\  'HFHPEHU  
LQ WKLV H[DPSOH $V LW WXUQV RXW ZKHQ WXUQRYHU LV KLJK UHODWLYH WR WUHQG RXU HVWLPDWHV
VXJJHVW WKDW VXEVHTXHQW VNHZQHVV LV LQ IDFW PRUH QHJDWLYH 0RUHRYHU DFURVV D YDULHW\ RI
VSHFLnFDWLRQV WKH FRHpFLHQWV RQ WXUQRYHU DUH VWURQJO\ VWDWLVWLFDOO\ VLJQLnFDQW DV ZHOO DV
HFRQRPLFDOO\ PHDQLQJIXO￿￿
:KLOH WKHVH HPSLULFDO UHVXOWV DUH FRQVLVWHQW ZLWK RXU WKHRU\ ZH FHUWDLQO\ GR QRW PHDQ
WR VXJJHVW DW WKLV HDUO\ VWDJH WKDW WKHUH DUH QR DOWHUQDWLYH H[SODQDWLRQV 7XUQRYHU PD\ ZHOO
SUR[\ IRU RWKHU WKLQJV EHVLGHV GLmHUHQFHV RI RSLQLRQ^HJ WUDGLQJ FRVWV^VR WKH GDWD PD\
UHoHFW IRUFHV QRW FDSWXUHG LQ RXU PRGHO 5DWKHU WKH SRLQW WR EH PDGH LV VLPSO\ WKDW WKH
WKHRU\ KDV GLVWLQFWLYH HPSLULFDO FRQWHQW DQG WKDW WKH nUVW ELWV RI HYLGHQFH DUH HQFRXUDJLQJ
&OHDUO\ WKHUH LV VFRSH IRU PRUH HPSLULFDO ZRUN LQ WKLV YHLQ
￿￿$ UHFHQW SDSHU E\ ’HQQLV DQG 0D\KHZ ￿￿￿￿￿￿￿ WKRXJK LW KDV D TXLWH GLmHUHQW PRWLYDWLRQ￿ DOVR SURGXFHV
HYLGHQFH WKDW EHDUV RQ RXU K\SRWKHVLV￿ ’HQQLV DQG 0D\KHZ GHYHORS￿ IRU LQGLYLGXDO VWRFNV￿ D PHDVXUH RI
LPSOLHG VNHZQHVV EDVHG RQ RSWLRQV SULFHV￿ 7KH\ WKHQ UHJUHVV WKLV LPSOLHG VNHZQHVV PHDVXUH DJDLQVW D YDULHW\
RI nUP￿OHYHO FKDUDFWHULVWLFV￿ 2QH nQGLQJ LV WKDW￿ FRQWUROOLQJ IRU VL]H￿ RSWLRQV￿LPSOLHG QHJDWLYH VNHZQHVV LV
PRUH SURQRXQFHG IRU KLJK￿WUDGLQJ￿YROXPH nUPV￿
$SSHQGL[
$ 3URRIV RI /HPPDV
3 U R R IR I/ H P P D 6LQFH 6% LV XQLIRUP RQ > 9 @ WKH ULVNQHXWUDO DUELWUDJHXUV
 IRUHFDVW
RI 6% JLYHQ WKDW LQYHVWRU % KDV QRW VXEPLWWHG DQ RUGHU DW WULDO SULFH S￿ LV JLYHQ E\
(>6%M6%  S￿@ S￿  $
KHQFH WKH ULVN QHXWUDO DUELWUDJHXUV
 HVWLPDWH RI WKH WHUPLQDO YDOXH RI WKH DVVHW LV
(>'M6%  S￿@  9  + S￿  $
)RU DQ\ S￿ !6 e
%L WL VH D V \W RV K R ZW K D W( > 'M6%  S￿@bS￿   DQG VR WKH DXFWLRQHHU ORZHUV
S￿ DV ORQJ DV LQYHVWRU % GRHV QRW VXEPLW DQ RUGHU %XW VLQFH 6% !6 e
%W K H QL WI R O O R Z VW K D W
6% ZLOO EH UHYHDOHG IRU D ORZ HQRXJK S￿ +HQFH
3￿   9  + 6%  $   
ZLOO EH WKH HTXLOLEULXP SULFH
3URRI RI /HPPD  6XSSRVH 6%  6e
% 7KHQ IRU DOO WULDO SULFHV S￿ ZKHUH S￿ w 6e
%L W
IROORZV WKDW 6% b S￿  D Q GL Q Y H V W R U% QHYHU UHYHDOV KLV LQIRUPDWLRQ $W S￿   6e
%W K H
DUELWUDJHXUV
 H[SHFWDWLRQ RI WKH VWRFN
V WHUPLQDO YDOXH
(>'MS￿   6
e
%@  9  + 6
e
%  $
HTXDOV WKH SUHYDLOLQJ WULDO SULFH DQG VR WKH PDUNHW FOHDUV DW
3￿   9  + 6
e
%    9  +  $
EHIRUH LQYHVWRU % HYHU JHWV LQWR WKH PDUNHW 7KH H[ DQWH SUREDELOLW\ RI ZLQGLQJ XS LQ WKH
SRROLQJ HTXLOLEULXP LV MXVW
6
e
% 9   9  + 9  $
WKH SUREDELOLW\ WKDW 6%  6%e
3 U R R IR I/ H P P D 6LQFH 6$ LV XQLIRUP RQ >+ 9  +@ WKH ULVNQHXWUDO DUELWUDJHXUV

IRUHFDVW RI 6$ JLYHQ WKDW LQYHVWRU $ KDV QRW VXEPLWWHG DQ RUGHU DW WULDO SULFH S￿ LV
(>6$M6$  S￿@  +  S￿  $
KHQFH WKH ULVN QHXWUDO DUELWUDJHXUV
 HVWLPDWH RI WKH WHUPLQDO YDOXH RI WKH DVVHW LV
(>'M6$  S￿@  +  S￿ 6%  $
)RU DQ\ S￿ !6 e
$ LW LV HDV\ WR VKRZ WKDW (>'M6$  S￿@bS￿   DQG VR WKH DXFWLRQHHU ORZHUV
S￿ DV ORQJ DV LQYHVWRU $ GRHV QRW VXEPLW DQ RUGHU %XW VLQFH 6$ !6 e
$W K H QL WI R O O R Z VW K D W
6$ ZLOO EH UHYHDOHG IRU D ORZ HQRXJK S￿+ H Q F H 
3￿   6$ 6%  $   
ZLOO EH WKH HTXLOLEULXP SULFH
3 U R R IR I/ H P P D 6XSSRVH 6$  6e
$ 7KHQ IRU DOO WULDO SULFHV S￿ ZKHUH S￿ w 6e
$L W
IROORZV WKDW 6$ b S￿  D Q GL Q Y H V W R U$ QHYHU UHYHDOV KLV LQIRUPDWLRQ $W S￿   6e
$W K H
DUELWUDJHXUV
 H[SHFWDWLRQ RI WKH VWRFN
V WHUPLQDO YDOXH
(>'MS￿   6
e
$@  +  6
e
$ 6%  $
HTXDOV WKH SUHYDLOLQJ WULDO SULFH DQG VR WKH PDUNHW FOHDUV DW
3￿   +  6
e
$ 6%    6%  +  $    
EHIRUH LQYHVWRU $ HYHU JHWV LQWR WKH PDUNHW
3 U R R IR I/ H P P D :H NQRZ WKDW QR QHZ LQIRUPDWLRQ UHJDUGLQJ LQYHVWRU %
V YDOXDWLRQ
DUULYHV DW W  D Q G I U R P/ H P P D 6% ZDV KLGGHQ DW HTXLOLEULXP SULFH
3￿   9  + 6
e
%  $
,I 6$ ! 9  + WKHQ LW IROORZV WKDW 6$ b S￿ ! I R UV R P HS￿ !3 ￿ DQG KHQFH 6$ ZLOO EH
UHYHDOHG IRU VRPH S￿ !3 ￿6 R 
3￿   6$ 6
e
%  6$  9  +  $    
ZLOO EH WKH HTXLOLEULXP SULFH DQG WKH PDUNHW FOHDUV EHIRUH DQ\ QHZ LQIRUPDWLRQ RQ 6% FDQ
EH UHYHDOHG
3URRI RI /HPPD  6LQFH 6%  6ee
% Z K H U H6ee
%   6$  LW IROORZV WKDW 6$ ZLOO EH
UHYHDOHG EHIRUH 6% GXULQJ WKH DXFWLRQ *LYHQ WKDW 6$ KDV EHHQ UHYHDOHG WKH ULVN QHXWUDO
DUELWUDJHXUV
 HVWLPDWH RI WKH WHUPLQDO YDOXH RI WKH DVVHW DW WULDO SULFH S￿ LV
(>'M6%  S￿@ 6$ S￿  $
6LQFH 6%  6ee
%  WKHQ IRU DOO WULDO SULFHV S￿ ZKHUH S￿ w 6ee
% L WI R O O R Z VW K D W6% b S￿  D Q G
LQYHVWRU % QHYHU UHYHDOV KLV LQIRUPDWLRQ $W S￿   6ee
%  WKH DUELWUDJHXUV
 H[SHFWDWLRQ RI WKH
VWRFN
V WHUPLQDO YDOXH
(>'MS￿   6
ee
% @ 6$ 6
ee
%   $
HTXDOV WKH SUHYDLOLQJ WULDO SULFH DQG VR WKH PDUNHW FOHDUV DW
3￿   6$ 6
ee
%    6$  $    
EHIRUH LQYHVWRU % HYHU JHWV LQWR WKH PDUNHW
3URRI RI /HPPD  ,W LV HDV\ WR YHULI\ WKDW LI 6$  6e
$ DQG 6% !+JLYHQ WKDW 6% 6 e
%
WKHQ 6$ 6 %+ H Q F H 6% ZLOO EH UHYHDOHG EHIRUH 6$* L Y H QW K D W6% KDV EHHQ UHYHDOHG WKH
ULVN QHXWUDO DUELWUDJHXUV
 HVWLPDWH RI WKH WHUPLQDO YDOXH RI WKH DVVHW DW WULDO SULFH S￿ LV
(>'M6$ S ￿@  +  S￿ 6%  $
6LQFH 6$  6e
$ WKHQ IRU DOO WULDO SULFHV S￿ ZKHUH S￿ w 6e
$ LW IROORZV WKDW 6$ b S￿  D Q G
LQYHVWRU $ QHYHU UHYHDOV KLV LQIRUPDWLRQ $W S￿   6e
$ WKH DUELWUDJHXUV
 H[SHFWDWLRQ RI WKH
VWRFN
V WHUPLQDO YDOXH
(>'MS￿   6
e
$@  +  6
e
$ 6%  $
HTXDOV WKH SUHYDLOLQJ WULDO SULFH DQG VR WKH PDUNHW FOHDUV DW
3￿   +  6
e
$ 6%    6%  +  $    
EHIRUH LQYHVWRU $ HYHU JHWV LQWR WKH PDUNHW
3 U R R IR I/ H P P D  ,W LV HDV\ WR YHULI\ IURP )LJXUH  WKDW WKH RQO\ SDUDPHWHU UHJLRQ
WKDW UHPDLQV LV WKH FDVH ZKHUH 9  +  !6 % ! +  DQG IRU D n[HG UHDOL]DWLRQ RI
6% 6$  6%  +  6%  ,Q WKLV SDUDPHWHU UHJLRQ 6$ DQG 6% DUH QRW WRR IDU
DSDUW DQG 6% LV QRW WRR VPDOO VR ERWK YDOXHV DUH UHYHDOHG LQ WKH DXFWLRQ SURFHVV 0RUH
SUHFLVHO\ WKH FRQGLWLRQV UHTXLUHG IRU HLWKHU RQH WR UHPDLQ KLGGHQ_DV HVWDEOLVKHG LQ WKH
SUHYLRXV OHPPDV_FDQQRW EH HVWDEOLVKHG 6R
3￿   6$ 6%  $    
LV WKH HTXLOLEULXP SULFH
3URRI RI /HPPD  /HW 3￿   9  +  7KHQ
(>5
￿










%@S U R E  6%  6
e
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+ b 9 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6LQFH +  9  LW IROORZV WKDW  + DQG 9  (>5￿
￿@ w 
3URRI RI /HPPD  )LUVW ZH FDOFXODWH (>5￿
￿@ FRQGLWLRQDO RQ EHLQJ LQ &DVH , LQ ZKLFK
6% LV UHYHDOHG DW W   LH 6% !6 e
% )RU FRQYHQLHQFH OHW [   6$ DQG \   6%8 Q G H U& D V H
































6LQFH 6$ DQG 6% DUH LQGHSHQGHQW DQG XQLIRUPO\ GLVWULEXWHG ZH KDYH WKDW
(>5
￿
￿M&DVH,@   b
+ b 9 ￿+    9 
9
 $
+HUH VLQFH +  9  LW IROORZV WKDW (>5￿
￿M&DVH,@ w 
1RZ ZH FDOFXODWH (>5￿
￿@ FRQGLWLRQDO RQ EHLQJ LQ &DVH ,, LQ ZKLFK 6% LV KLGGHQ DW W  
LH 6%  6e
% 8QGHU &DVH ,, WKH SULFH LV VLPSO\ 3￿   6e
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6LQFH 6$ DQG 6% DUH LQGHSHQGHQW DQG XQLIRUPO\ GLVWULEXWHG ZH KDYH WKDW
(>5
￿
￿M&DVH,,@   b
+￿ b +￿9 b +￿9 ￿  +￿9 ￿  +9 ￿  9 ￿
9 +  9 
 $




9 ￿ 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1RWH WKDW I   b  DQG I   b  ZKHUH I I )XUWKHUPRUH
I
￿m b
  m     m￿ b m￿ b m￿   m￿
  m￿  $
,W LV HDV\ WR VKRZ WKDW m I￿m   1RWH DOVR WKDW PD[I￿m b  DQG
DUJPD[I￿m   +HQFH +  > 9 @ (>5￿
￿M&DVH,,@   PRUHRYHU (>5￿
￿M&DVH,,@ GH
FUHDVHV PRQRWRQLFDOO\ ZLWK + 9
6LQFH WKH SUREDELOLW\ RI EHLQJ LQ &DVH , LV 9 b6e
% 9 DQG WKH SUREDELOLW\ RI EHLQJ LQ
&DVH ,, LV 6e
% 9  LW IROORZV WKDW
(>5
￿
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/HW




1RWH WKDW J    DQG J   b  )XUWKHUPRUH
J
￿m 
b b m  m￿ b m￿    m￿

 $
,W LV HDV\ WR VKRZ WKDW m J￿m   VLQFH PD[J￿m b  DQG DUJPD[J￿m  
0RUHRYHU (>5￿
￿@ I R U+ 9 {  +HQFH (>5￿
￿@ PRQRWRQLFDOO\ GHFUHDVHV ZLWK + 9
DQG LV QHJDWLYH IRU + 9 ! 
% 3URRIV RI 3URSRVLWLRQV
3 U R R IR I3 U R S R V L W L R Q 6LQFH 6% DQG 6$ DUH V\PPHWULFDOO\ GLVWULEXWHG ZLWK WKH VDPH
YDULDQFH DQG DUH IXOO\ UHYHDOHG DW WLPH  DQG  UHVSHFWLYHO\ WKH IDFW WKDW SULFHV DUH HpFLHQW
PHDQV WKDW UHWXUQV DUH V\PPHWULFDOO\ GLVWULEXWHG DQG KRPRVNHGDVWLF
3 U R R IR I3 U R S R V L W L R Q  7KLV IROORZV HDVLO\ IURP WKH FDOFXODWLRQV SURYLGHG LQ 6HFWLRQ
,,,& RI WKH WH[W




9 ￿ b +9￿     +￿9 ￿  +￿9 ￿ b +￿9   +￿
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1RWH WKDW K    K   b  DQG K   8VLQJ VLPLODU DUJX
PHQWV WR WKRVH LQ /HPPD  LW LV QRW KDUG WR VKRZ WKDW IRU + 9 !  (>5￿
V@  
3URRI RI 3URSRVLWLRQ  :H QRZ FDOFXODWH WKH PHGLXPKRUL]RQ VNHZQHVV (>5￿
P@ 8VLQJ
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$
,W LV QRW KDUG WR VKRZ WKDW m! c   6R IRU VXpFLHQWO\ ODUJH YDOXHV RI + 9
WKHUH LV OHVV QHJDWLYH VNHZQHVV LQ PHGLXPKRUL]RQ UHWXUQV WKDQ LQ VKRUWKRUL]RQ UHWXUQV
3URRI RI 3URSRVLWLRQ  :H ZLOO SUHVHQW WKH SURRI IRU A |LM WKH SURRI IRU A }LM LV D VLPSOHU
YDULDWLRQ RQ WKH VDPH DUJXPHQW 5HFDOO RXU GHnQLWLRQ RI A |LM







6LQFH 5L   50  =LL WI R O O R Z VW K D W








= LV WKH YDULDQFH RI WKH =L
V 7KHQ REVHUYH WKDW































0@   E\ DVVXPSWLRQ ,W IROORZV WKHQ WKDW






A |LM b 
￿
  $
3URRI RI 3URSRVLWLRQ  :H nUVW GHnQH VRPH VLPSOLI\LQJ QRWDWLRQV /HW
A 6%￿N  ( ￿￿>6%￿N@ $    
EH WKH FRQGLWLRQDO H[SHFWDWLRQ RI 6%￿N DW WLPH W   IRU N   LM 7KHQ GHnQH WKH RSHUDWRU
p DSSOLHG WR D UDQGRP YDULDEOH ;D V
p;   ; b (￿>;@ $























8VLQJ WKH H[SUHVVLRQV IRU 5L 5M DQG 50 JLYHQ LQ $ ZH FDQ H[SDQG (>5L5M50@D VD
SRO\QRPLDO IXQFWLRQ RI p6$￿N DQG pA 6%￿N IRU N   LM $ O OW H U P VR IW K L VS R O \ Q R P L D OZ L O OE H
]HUR H[FHSW IRU (>p6$￿NpA 6%￿N￿@  I R UN   LM 7KHVH WHUPV DUH QHJDWLYH EDVHG RQ WKH




(>o  op6$￿LpA 6%￿L
￿  o  op6$￿Mp A 6%￿M
￿@   $
5HIHUHQFHV
%DNVKL *XUGLS &DR &KDUOHV DQG &KHQ =KLZX  ?(PSLULFDO 3HUIRUPDQFH RI $OWHU
QDWLYH 2SWLRQ 3ULFLQJ 0RGHOV -RXUQDO RI )LQDQFH  
%DWHV 'DYLG  ?3RVW
 &UDVK )HDUV LQ 6	3  )XWXUHV 2SWLRQV 1%(5 :RUNLQJ
3DSHU 6HULHV
%HNDHUW *HHUW DQG :X *RXMXQ ?$V\PPHWULF 9RODWLOLW\ DQG 5LVN LQ (TXLW\ 0DUNHWV
6WDQIRUG %XVLQHVV 6FKRRO :RUNLQJ 3DSHU
%ODFN )LVFKHU  ?6WXGLHV RI 6WRFN SULFH 9RODWLOLW\ &KDQJHV 3URFHHGLQJV RI WKH 
0HHWLQJV RI WKH $PHULFDQ 6WDWLVWLFDO $VVRFLDWLRQ %XVLQHVV DQG (FRQRPLFDO 6WDWLVWLFV
6HFWLRQ 
%ODQFKDUG 2OLYLHU - DQG :DWVRQ 0DUN :  ?%XEEOHV 5DWLRQDO ([SHFWDWLRQV DQG
)LQDQFLDO 0DUNHWV LQ 3DXO :DFKWHO HG &ULVHV LQ (FRQRPLF DQG )LQDQFLDO 6WUXFWXUH
/H[LQJWRQ 0$ /H[LQJWRQ %RRNV SS 
%UDXQ 3KLOOLS $ 1HOVRQ 'DQLHO % DQG 6XQLHU $ODLQ 0  ?*RRG 1HZV %DG 1HZV
9RODWLOLW\ DQG %HWDV -RXUQDO RI )LQDQFH  
&DPSEHOO -RKQ < DQG +HQWVFKHO /XGJHU  ?1R 1HZV ,V *RRG 1HZV $Q $V\PPHWULF
0RGHO RI &KDQJLQJ 9RODWLOLW\ LQ 6WRFN 5HWXUQV -RXUQDO RI )LQDQFLDO (FRQRPLFV 

&KHQ -RVHSK +RQJ +DUULVRQ DQG 6WHLQ -HUHP\ &  ?)RUHFDVWLQJ &UDVKHV 7UDGLQJ
9ROXPH 3DVW 5HWXUQV DQG &RQGLWLRQDO 6NHZQHVV LQ 6WRFN 3ULFHV GUDIW LQ SURJUHVV
&KULVWLH $QGUHZ $  ?7KH 6WRFKDVWLF %HKDYLRU RI &RPPRQ 6WRFN 9DULDQFHV_9DOXH
/HYHUDJH DQG ,QWHUHVW 5DWH (mHFWV -RXUQDO RI )LQDQFLDO (FRQRPLFV  
&RYDO -RVKXD ' DQG +LUVKOHLIHU 'DYLG  ?7UDGLQJ*HQHUDWHG 1HZV 6LGHOLQHG ,Q
YHVWRUV DQG &RQGLWLRQDO 3DWWHUQV LQ 6HFXULW\ UHWXUQV 8QLYHUVLW\ RI 0LFKLJDQ %XVL
QHVV 6FKRRO :RUNLQJ 3DSHU
& X W O H U ' D Y L G0  3 R W H U E D - D P H V0 D Q G6 X P P H U V / D Z U H Q F H+      ? : K D W0 R Y H V
6WRFN 3ULFHV" -RXUQDO RI 3RUWIROLR 0DQDJHPHQW  
'H/RQJ - %UDGIRUG 6KOHLIHU $QGUHL 6XPPHUV /DZUHQFH + DQG :DOGPDQQ 5REHUW -
 ?1RLVH 7UDGHU 5LVN LQ )LQDQFLDO 0DUNHWV -RXUQDO RI 3ROLWLFDO (FRQRP\  

'HQQLV 3DWULFN DQG 0D\KHZ 6WHZDUW  ?,PSOLHG 9RODWLOLW\ 6PLOHV (YLGHQFH IURP
2SWLRQV RQ ,QGLYLGXDO (TXLWLHV 3XUGXH 8QLYHUVLW\ :RUNLQJ 3DSHU
'HUPDQ (PDQXHO  ?5HJLPHV RI 9RODWLOLW\ 6RPH 2EVHUYDWLRQV RQ WKH 9DULDWLRQ
RI 6	3  ,PSOLHG 9RODWLOLWLHV *ROGPDQ 6DFKV 4XDQWLWDWLYH 6WUDWHJLHV 5HVHDUFK
1RWHV
'LDPRQG 'RXJODV : DQG 9HUUHFKLD 5REHUW (  ?&RQVWUDLQWV RQ 6KRUW6HOOLQJ DQG
$VVHW 3ULFH $GMXVWPHQW WR 3ULYDWH ,QIRUPDWLRQ -RXUQDO RI )LQDQFLDO (FRQRPLFV  

'RPRZLW] ,DQ DQG 0DGKDYDQ $QDQWK  ?2SHQ 6HVDPH $OWHUQDWLYH 2SHQ $OJR
ULWKPV LQ 6HFXULWLHV 0DUNHWV 86& %XVLQHVV 6FKRRO :RUNLQJ 3DSHU
'XmHH *UHJRU\ 5 D ?6WRFN 5HWXUQV DQG 9RODWLOLW\ $ )LUP/HYHO $QDO\VLV -RXUQDO
RI )LQDQFLDO (FRQRPLFV  
'XmHH *UHJRU\ 5 E ?$V\PPHWULF &URVVVHFWLRQDO 'LVSHUVLRQ LQ 6WRFN 5HWXUQV
(YLGHQFH DQG ,PSOLFDWLRQV %RDUG RI *RYHUQRUV :RUNLQJ 3DSHU
'XPDV %HUQDUG )OHPLQJ -Hm DQG :KDOH\ 5REHUW (  ?,PSOLHG 9RODWLOLW\ )XQFWLRQV
(PSLULFDO 7HVWV -RXUQDO RI )LQDQFH  
(QJOH 5REHUW ) DQG 1J 9LFWRU .  ?0HDVXULQJ DQG 7HVWLQJ WKH ,PSDFW RI 1HZV RQ
9RODWLOLW\ -RXUQDO RI )LQDQFH  
)ORRG 5REHUW 3 DQG +RGULFN 5REHUW -  ?2Q 7HVWLQJ IRU 6SHFXODWLYH %XEEOHV
-RXUQDO RI (FRQRPLF 3HUVSHFWLYHV       
)UHQFK .HQQHWK 5 DQG 5ROO 5LFKDUG  ?6WRFN 5HWXUQ 9DULDQFHV 7KH $UULYDO RI
,QIRUPDWLRQ DQG WKH 5HDFWLRQ RI 7UDGHUV -RXUQDO RI )LQDQFLDO (FRQRPLFV 
)UHQFK .HQQHWK 5 6FKZHUW * :LOOLDP DQG 6WDPEDXJK 5REHUW )  ?([SHFWHG
6WRFN 5HWXUQV DQG 9RODWLOLW\ -RXUQDO RI )LQDQFLDO (FRQRPLFV  
*HQRWWH *HUDUG DQG /HODQG +D\QH  ?0DUNHW /LTXLGLW\ +HGJLQJ DQG &UDVKHV
$PHULFDQ (FRQRPLF 5HYLHZ  
*ORVWHQ /DZUHQFH -DJDQQDWKDQ 5DYL DQG 5XQNOH 'DYLG (  ?2Q WKH 5HODWLRQ
EHWZHHQ WKH ([SHFWHG 9DOXH DQG WKH 9RODWLOLW\ RI WKH 1RPLQDO ([FHVV 5HWXUQ RQ
6WRFNV -RXUQDO RI )LQDQFH  
*UHHQZDOG %UXFH & DQG 6WHLQ -HUHP\ &  ?7UDQVDFWLRQDO 5LVN 0DUNHW &UDVKHV
DQG WKH 5ROH RI &LUFXLW %UHDNHUV -RXUQDO RI %XVLQHVV  
*URVVPDQ 6DQIRUG -  ?$Q $QDO\VLV RI WKH ,PSOLFDWLRQV IRU 6WRFN DQG )XWXUHV 3ULFH
9RODWLOLW\ RI 3URJUDP 7UDGLQJ DQG '\QDPLF +HGJLQJ 6WUDWHJLHV -RXUQDO RI %XVLQHVV
 
+DUULV 0LOWRQ DQG 5DYLY $UWXU  ?'LmHUHQFHV RI 2SLQLRQ 0DNH D +RUVH 5DFH
5HYLHZ RI )LQDQFLDO 6WXGLHV  
+DUULVRQ - 0LFKDHO DQG .UHSV 'DYLG 0  ?6SHFXODWLYH ,QYHVWRU %HKDYLRU LQ D 6WRFN
0DUNHW ZLWK +HWHURJHQHRXV ([SHFWDWLRQV 4XDUWHUO\ -RXUQDO RI (FRQRPLFV  

+RQJ +DUULVRQ DQG 6WHLQ -HUHP\ &  ?$ 8QLnHG 7KHRU\ RI 8QGHUUHDFWLRQ 0RPHQ
WXP 7UDGLQJ DQG 2YHUUHDFWLRQ LQ $VVHW 0DUNHWV IRUWKFRPLQJ LQ -RXUQDO RI )LQDQFH
-DFNOLQ &KDUOHV - .OHLGRQ $OODQ : DQG 3oHLGHUHU 3DXO  ?8QGHUHVWLPDWLRQ RI
3RUWIROLR ,QVXUDQFH DQG WKH &UDVK RI 2FWREHU  5HYLHZ RI )LQDQFLDO 6WXGLHV 

.DQGHO (XJHQH DQG 3HDUVRQ 1HLO '  ?'LmHUHQWLDO ,QWHUSUHWDWLRQ RI 3XEOLF 6LJQDOV
DQG 7UDGH LQ 6SHFXODWLYH 0DUNHWV -RXUQDO RI 3ROLWLFDO (FRQRP\         
.HOO\ 0LFKDHO  ?&RUUHODWLRQ 6WRFN $QVZHU 5LVN Y Q 
.OHLGRQ $OODQ :  ?6WRFN 0DUNHW &UDVKHV 6WDQIRUG %XVLQHVV 6FKRRO 5HVHDUFK
3DSHU
.RGUHV /DXUD ( DQG 3ULWVNHU 0DWWKHZ  ?$ 5DWLRQDO ([SHFWDWLRQV 0RGHO RI )L
QDQFLDO &RQWDJLRQ ZRUNLQJ SDSHU
.RVNL -HQQLIHU /\QFK DQG 3RQWLm -HmUH\  ?+RZ $UH 'HULYDWLYHV 8VHG" (YLGHQFH
IURP WKH 0XWXDO )XQG ,QGXVWU\ -RXUQDO RI )LQDQFH  
1HOVRQ 'DQLHO  ?&RQGLWLRQDO +HWHURVNHGDVWLFLW\ LQ $VVHW 5HWXUQV $ 1HZ $S
SURDFK (FRQRPHWULFD  
2GHDQ 7HUUDQFH  ?9ROXPH 9RODWLOLW\ 3ULFH DQG 3URnW :KHQ DOO 7UDGHUV $UH $ERYH
$YHUDJH -RXUQDO RI )LQDQFH  
3LQG\FN 5REHUW 6  ?5LVN ,QoDWLRQ DQG WKH 6WRFN 0DUNHW $PHULFDQ (FRQRPLF
5HYLHZ  
3RWHUED -DPHV 0 DQG 6XPPHUV /DZUHQFH +  ?7KH 3HUVLVWHQFH RI 9RODWLOLW\ DQG
6WRFN 0DUNHW )OXFWXDWLRQV $PHULFDQ (FRQRPLF 5HYLHZ  
3UHVLGHQWLDO 7DVN )RUFH RQ 0DUNHW 0HFKDQLVP %UDG\ &RPPLVVLRQ  5HSRUW8  6 
*RYHUQPHQW 3ULQWLQJ 2pFH :DVKLQJWRQ '&
5ROO 5LFKDUG  ?2UDQJH -XLFH DQG :HDWKHU $PHULFDQ (FRQRPLF 5HYLHZ  

5ROO 5LFKDUG  ?5￿ -RXUQDO RI )LQDQFH  
5RPHU 'DYLG  ?5DWLRQDO $VVHW3ULFH 0RYHPHQWV ZLWKRXW 1HZV $PHULFDQ (FR
QRPLF 5HYLHZ  
6FKZHUW * :LOOLDP  ?:K\ 'RHV 6WRFN 0DUNHW 9RODWLOLW\ &KDQJH RYHU 7LPH"
-RXUQDO RI )LQDQFH  
6KOHLIHU $QGUHL DQG 6XPPHUV /DZUHQFH +  ?7KH 1RLVH 7UDGHU $SSURDFK WR )L
QDQFH -RXUQDO RI (FRQRPLF 3HUVSHFWLYHV  
6KLOOHU 5REHUW -  0DUNHW 9RODWLOLW\ 0,7 3UHVV &DPEULGJH 0DVV DQG /RQGRQ
9DULDQ +5  ?'LmHUHQFHV RI 2SLQLRQ LQ )LQDQFLDO 0DUNHWV LQ )LQDQFLDO 5LVN
7KHRU\ (YLGHQFH DQG ,PSOLFDWLRQV 3URFHHGLQJV RI WKH WK $QQXDO (FRQRPLF 3ROLF\
&RQIHUHQFH RI WKH )HGHUDO 5HVHUYH %DQN RI 6W /RXLV HG E\ && 6WRQH %RVWRQ
.OXZHU $FDGHPLF 3XEOLVKHUV 
:HVW .HQQHWK '  ?%XEEOHV )DGV DQG 6WRFN 3ULFH 9RODWLOLW\ 7HVWV $ 3DUWLDO (YDO
XDWLRQ -RXUQDO RI )LQDQFH  
:X *XRMXQ  ?7KH 'HWHUPLQDQWV RI $V\PPHWULF 9RODWLOLW\ 6WDQIRUG %XVLQHVV 6FKRRO
:RUNLQJ 3DSHU
)LJXUH  3DUWLWLRQ RI (TXLOLEULXP 2XWFRPHV 'HSHQGLQJ RQ $
V DQG %
V
6LJQDOV 6$ DQG 6% UHVSHFWLYHO\ *UDSKLFDO FODVVLnFDWLRQ RI &DVHV ,$ ,% ,,$








Case I.A: A’s signal revealed at 
t=2, B’s signal revealed at t=1.
Case I.B: A’s signal hidden at t=2, 
B’s signal revealed at t=1.
Case II.A: A’s signal revealed
at t=2, B’s signal hidden always,
below 2(V+H)/3.
Case II.B: A’s signal revealed
at t=2, B’s signal hidden below
2/3 of A’s signal.


















)LJXUH  6NHZQHVV DQG 'LmHUHQFHV RI 2SLQLRQ 3ORW RI YDULRXV VNHZQHVV PHD
VXUHV DJDLQVW D PHDVXUH RI GLmHUHQFHV RI RSLQLRQ + 9 
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